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ABSTRACT 

Comparative research was conducted using gifted and 
average upper elementary and junior high school students to determine 
the effectiveness of utilizing microcomputers for the development of 
computer literacy and the implementation of curriculum courseware. 
Eighty students were selected as the treatment group and received 
instruct wn in the understanding and application of microcomputers; 
42 stude ts served as the control group and received no direct 
instruction in the use of microcomputers. A non-equivalent control 
group pretest/posttest design was used, and analysis of variance was 
undertaken to interpret the differences in standardized test results 
between the two groups. Qualitative analysis involved use of 
questionnaires, focused interviews, and data gathered by external 
project evaluators. Results indicate: (1) the treatment group (gifted 
and regular project students) .showed more instances of creative 
thinking on all sub-tests of the Test of Divergent \~. inking (TDT) and 
scored higher on the reading comprehension sub-test of the Canadian 
Test of Basic Skills (CTBS) than the control group; (2) the computer 
literacy questionnaire showed major trends toward enhanced literacy 
for both groups; (3) gifted students in the treatment group learned a 
greater number of mathematics concepts and expressed a greater degree 
of satisfaction with programming and graphics activities than did 
regular students; and (4) teacher inservice programs were judged to 
be relatively successful. A list of references is provided and copies 
of questionnaires used; additional information about the study and 
descriptive statistics are appended. (JB) 
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ABSTRACT 



The purpose of this study was to conduct a comparative study of 
the effectiveness of utilizing microcomputer for the development of 
computer awareness and literacy, and implementation of curriculum 
courseware with gifted and average upper elementary and junior high 
school students. The treatment group consisted of gifted and average 
students from the Willow Creek School Division No, 28 and the comparison 
group involved a school division of conparable size. 

The research incorporated a Non Equivalent Control Group Pre-Test/ 
Post-Test design. Analysis of Variance was undertaken to determine 
significance of differences between gain score means. Qualitative 
analysis involved use of questionnaires, focused interviews, and data 
gathered by external project evaluators. 

Objective results showed that significant differences in average 
gains were obtained in the following areas: 

1, The treatment group (gifted and regular project students) 
3ignificantly gained more than the comparison group on all 
the sub-tests of the Test of Divergent Thinking, 

2, There were no differences between treatment and comparison 
groups on the gains measured by the Self Observation Scale, 

3, The treatment group gained significantly more than the 
comparison group on the reading comprehension sub-test of the 
Canadian Test of Basic Skills, 



Subjective results indicated that: 

1, The Computer Literacy Questionnaire showed major trends towards 
enhanced computer literacy for both groups. Differences 
between treatment and comparison students were relatively minor 
and centered on computer comfort, ease of use, and feelings 

of ability. 

2, Teacher in-service programs were judged to be relatively 
successful, especially in the area of computer awareness. 
Programming was cited by teacher respondents as an area 
requiring further in-service with greater opportunities for 
"hands-on" practice, 

3, Principals involved in the Project noted some positive effects 
in terms of other computer-related projects undertaken 
independently by students involved in the study. 
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4. Gifted students expressed a greater degree of satisfaction 
than regular students with graphics, programing, and C.A.I. 

5. Teachers indicated that gifted students possessed a greater 
ability than regular students to retain, extend, and apply 
concepts in terms of computer literacy. 

6. External evaluators identified some of the limitations and 
benefits of the study. 



These results are discussed in relation to recommendations for 
school jurisdictions implementing computer literacy, courseware and 
programming. 
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CHAPTER ONE 



INTRODUCTION AND BACKGROUND TO THE STUDY 

1 . 1 Introduction and Review of Relevant Literature 

The significant impact of computers on society was brought into 
sharp focus when Time magazine named the compute" as "Man of the Year" 
for 1982. The rationale C" :ed for this recognition was that the computer, 
as a process, is changing the course of all other processes in the North 
American office, school and home. 

Futurists suh as Toffler (1980) and Naisbitt (1982) have suggested 
that a shift has taker place from an industrial society to an information 
society. Naisbitt (1982) has estimated that by 1985, 75 percent of all 
jobs will involve some knowledge of computers. 

Methieson (1932) has suggested that students like the microcomputer 
for the following reasons: 

1. Gives them a sense of control. 

2. Allows active learning. 

3. Demands interaction. 

4. Allows the user to stop and start in the learning task 
when ready and moti^atec. 

5. Gives immediate feedback. 

6. Provides a sense of mastery. 

7. Is friendly, patient . nr never gives detentions. 

In Mindstorn s, Papert (1980) states th:t children, particularly 
the gifted, should be taught to program Ma computer at a young age so 
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that they can build their own environment and develop the skills to help 
shape the future. In addition, Sisk (1978), a noted authority on gifted 
children, has discussed microcomputers as a new way for gifted children 
to express their ideas and allow for an in-depth learning experience 
at a rapid pace. Gifted students, because of certain characteristics, 
have a natural affinity for microcomputers. The characteristics of 
gifted students, such as unusual alertness, r 'inosity and prolo^ad 
attention span, lend themselves adroitly to uhe challenge and pleasure 
of programming and understanding the myriad functions of the microcom- 
puter. Doorly (1980) indicated that gifted students have the potential 
to become the problem-solvers of the future and the microcomputer is 
rapidly becoming essential in the problem-solving process. 

Little research has been conducted with gifted and talented students 
in relation to facility and expertise in using computers to further 
learnino ( Psychology Today » 1984). 

Katz (1983) has developed a model for microcomputer education for 
gifted and talented students. It involves three levels, namely, 
computer awareness, computer literacy and computer programming. 

The presence of microcomputers in schools makes certain forms of 
C.A.I, practicable and is producing an increasing interest among teachers 
in the use of computers for instructional purposes. 

At the present -lie, most microcomputers are programmed by teachers 
and graduate students for use with children with special needs (handi- 
capped, disadvantaged, rural, English as a second language), with adu'it 
students, and with students studying topics for which simulations are 
appropriate. 
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Within the last few years, microcomputers have been coming into 
schools at a rapidly accelerating rate; however, it must be mentioned 
that computers have been primarily utilized with gaming programs and 
some computer literacy. These programs and others are not directly 
relevant to the school curria.' lum. Personal correspondence with leaders 
such as Dr. S. Hunka, Dr. J. Khatena and Ms, A, Bartelt in the field 
of education for the gifted indicates the lack of any hard research in 
the area of the use of microcomputers with the gifted. Psychology Today 
( 1 984 ) devoted an entire issue to computer education and school work. 
There is no research reported in this issue on gifted and talented 
students in relation to the use of computers to facilitate their 
learning. Molnar (1978) indicated that there is a need for some school 
jurisdictions to be a lighthouse or a leader in teaching computer 
literacy and computer applications to teachers. 

It has been the intention of the Willow Creek School Division No. 
28 to expand the existing programs for the gifted into the junior high 
school and to initiate new programming with average students involving 
microcomputers. The use of microcomputers n nd the implementation of 
curriculum-based courseware for computer-assisted instruction in the 
areas of mathematics and language arts was felt to be potentially an 
excellent mode to extend gifted students and possibly to extend average 
students. It was hoped that the use of microcomputers woula introduce 
new flexibility to instruction, serving each student—gifted , talented, 
average or handicapped. They assist instruction. More importantly, 
they are preparing students for the real-life future where computer 
awareness and literacy will be as necessary as reading. 

16 
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The Willow Creek School Division No, 28 has had a program of enrich- 
ment for gifted children since September 1978. It was initially funded 
by the Planning and Research Branch of Alberta Education, The project, 
entitled Gifted Children , by Millar, was published in 1980. 

A review of projects involving computer use is summarized in Media 
and Curriculum (1980). None of the projects related to the comparative 
use of microcomputers and the implementation of curriculum courseware 
by gifted and average upper elementary and junior high school students 
(i.e., Grades 6 - 9) . 

1 . 2 General Statement of the Problem 

The principal investigators hsve conducted a comparative exploratory 
study of the effectiveness of utilizing microcomputers for the develop- 
ment of computer awareness and literacy and of the implementation of 
curriculum courseware with gifted and average upper elementary and junior 
high school students. 

1.3 General Goals of the Project 

WHY COMPUTER ASSISTED INSTRUCTION FOR PARTICIPATING STUDENTS? 

1. Computer assisted instruction (C.A.I.) would provide an 
opportunity for the development of computer awareness and literacy for 
both teachers and students. 

2. In the absence of substantive research, this study attempted 

to add new information comparing gifted and regular students in acquiring 
competencies in computer literacy and programming. 
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3. The implementation of curriculum based courseware under the 
direction of professional teaching staff and the teaching of basic 
principles of microcomputer operations and applicat.ons were primary 
focuses of the study, 

4. Computer literacy has applications for post-secondary education 
and for personal use for gifted and average students (e.g., finance, 
gaming) . 

5. It would be expected that teachers would become aware of tnd 
competent in the use and applications of microcomputers in the schools, 

1.4 Specific Goals of the Project 

The microcomputer learning project was designed specifically to: 

1. Develop an understanding of basic principles of microcomputer 
operations and applications with gifted and average students, and with 
classroom teacherb. 

2. Acquire and utilize existing commercially developed courseware 
in the areas of math and language arts to assist gifted and average 
students in attaining computer literacy. 

3. Acquire microcomputers for use by gifted and average students 
(Grades 6-9 inclusive). 

1 . 5 Objectives of Microcomputer Learning Project for Average and Gifted 
Students 

Operational definitions of terms used in this study are found in 
Appendix A. 
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The specific goals of the microcomputer learning project for the 
identified students are as follows: 

1. To develop familiarity with computers and their applications 
in society, including an historical study of computer development. 

2. To introduce to the project participants the component parts 
of a computer and how they function. 

3. To introduce problem-sol v' and simple flow charting. 

4. To provide ongoing opportunities for interaction with computers 
as an instructional tool. 

5. To examine, at an introductory leve" 1 , moral and ethical con- 
siderations of computers in our society. 

6. To develop a knowledge of BASIC computing language. 

7. To implement introductory programing instruction. 

8. To make students aware of the societal impact of computer 
applications. 

1.6 Research Questions 

The microcomputer learning project was designed to answer the 
following questions: 

1. Has teacher in-service provided during the project resulted 
in teachers acquiring a working knowledge of computer awareness and 
appl ications? 

2. What is the comparative knowledge base on a pre- and post-test 
design regarding computer literacy and applications between the treatment 
and comparison students 7 

3. What is the comparative proficiency in acquiring elementary 
programming skills between the gifted and average students in the project? 
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4. Will the treatment group perform at a higher level of proficiency 
on selected standardized test measures than the comparison group? 

5. What differences in gain scores on academic measures can be 
demonstrated between gifted and average project students? 

6. What is the comparative time frame required to acquire computer 
literacy between gifted and regular students? 
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METHODOLOGY 

2. 1 The Sample 

One hundred and twenty-one upper elementary and junior high school 
students (Grades 6-9 inclusive) participated in the project of whom 
70 (58%) were males and 50 (42%) were females. 

Participating students were selected from the Willow Creek School 
Division No. 28 and the County of Lethbridge No. 26. The student 
population of the School Division approximates 3,100 and that of the 
County approximates 3,000. The school jurisdictions are situated in 
Southern Alberta. The major industries in the area are farming and 
ranching. Flighty students from the Willc Creek School Division No. ?8 
were selected as the treatment group to receive instruction in the 
understanding and application of microcomputers. Forty-two students 
were selected from schools in the County of Lethbridge No. 26. These 
students served as the control group and received no direct instruction 
in the use of microcomputers. This sample reflected a similar geography 
and school population as the treatment group. 

2.2 Procedures for Identification and Select. on of Participatin g 
Students 

The following three- part identification and selection processes were 

used: 

1. Nomination. All students in Grades 6-9 inclusive, other than 
those specifically enrolled in special education programs in both school 
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TABLE 1 

NUMBERS OF GIFTED AND AVERAGE STUDENTS 
PARTICIPATING IN PROJECT 





W i 1 1 ow 


Creek 


County of 


lethbr idge 


Grade 


Avarage 


Gifted 


Average 


Gi fted 


6 


lO 


9 


6 


6 


7 


16 


16 






8 


7 


7 


7 


7 


9 


8 


7 




3 


TOTAL 




39 


21 


20 



9 

ERIC 



22 



- 10 - 



jurisdictions, became potential c^ndidai^s for the program. 

a. Classroom teachers and pr incipals used the Class Summary 
Sheet (see Appendix B) especially devised for the study to 
assist in identifying the gifted and talented children. 

b. The Renzulli-Hartman Scales for Rating Behavioral 
Characteristics of Superior Students (Parts I, II, and III) 
were completed by the teacher for each gifted student 
nominated. 

c. The selection of average students involved use of a table 
of random numbers (Glass and Stanley, 1970). Studerts so 
identified then volunteered to take the program and signed 
a consent form countersigned by their parents. 

2. Screening . An educational psychologist administered the 
following individual tests with each gifted student nominated in both 
treatment and control groups: 

a. WISC-R (Wechsler Intelligence Scale for Children - Revised^ 
or WAIS (Wechsler Adult Intelligence Scale) for students 

17 and older. A full scale score of 125 was established 
as the minimum criterion for program entrance. 

b. Gates-MacGini tie Reading Test. This test was selected and 
administered to both gifted and average students in both 
school jurisdictions. 

c. See Table 4 for a comparison on intelligence between 
gifted students in the treatment group (Willow Creek) and 
comparison group (County of Lethbridoe). (n. 26) 
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2.3 S election 

a. The selection team included each school principal and the 
Assistant Superintendent (Student Services). 

b. Parents received notification of the status of the candidacy 
of the students in the project. Parental consent was obtained. 

c. Minimum selection scores were as follows: 

i) WISC-R - 125. 

ii) Gates-MacGinitie — 90th percentile. 
Figure I (Millar, 1980) summa izes the identification and selection 
processes used. 

2.4 Evaluation of Proj e ct Objectives 

Data gathered from the participating students in both school juris- 
dictions have been analyzed in an attempt to demonstrate the effects of 
the program and to answer the research questions. The program involved 
the use of microcomputers to attain computer awareness arid literacy and 
to implement C.A.I, courseware in the areas of reading and arithmetic 
skills for average and gifted upper elementary and junior high students 
in the Willow Creek School Division under the direction of professional 
staff. The hypotheses implied by the research questions were to be 
tested in this study. Such hypotheses seek to establish a comparison 
between average and gifted students in the areas of C.A.I. Specifically, 
these areas include computer awareness and literacy and courseware 
implementation. It was expected that significant gains would be made by 
the treatment group in mathematics, language arts, and positive 
atti^udinal scores when compared to the control (comparison) group. 
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FIGUR E 1 

IDENTIFICATION AND SELECTION PROCEDURES CHART 



NOMINATION 

students in Grades 6 through 9 from both school jurisdictions 
were viewed as potential candidates. 

a) Classroom teacher and principals 

b) Use of Renzulli-Hartman Scales 
scores (with gifted) (1980) 

Table of random numbers used to 
select average students. 

SCREENING 

a) WISC-R, WAIS-R (Intelligence 
Tests) 

b) Gates-Macginitie Reading Test 

SELECTION 

Assistant Superintendent 
and school principal and/ 
or psychologist. 

Parental consent required/ 
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2.5 Measuring Instruments 
2.5.1 Objective Measures 
1. ACADEMIC SCORES 

Canadian Tests of Basic Skills (C.T.B.S.) The C.T.B.S. , a 
published by Thomas Nelson (Canada) Limited. The C.T.B.S. battery was 
first adapted from the Iowa Tests of Basic Skills prior to 1970. The 
adaptation was made to provide for Canadian content and cultural factors 
in a battery which had established itself as a good group achievement 
test battery in the United States. 

Following the adaptation, the test battery was rormed in a represen- 
tative standardization sample of Canadian students in 1967. Re-norming 
occurred in 1974. The Form 4 M Level 9-14 (1976) and Form 5 Level 16 
(1982) were used in this study. The complete battery of C.T.B.S. takes 
about four and one-half hours of working time for the students to complete 
it. 

The C.T.B.S. battery consists of tests which provide the following 
scores: Grade Equivalent, Percentile Rank, and standard scores for 
students. The following basic and sub-skill areas are tested: 

* Vocabulary 

* Reading Comprehension 

Language Skills ... a) Spelling 

b) Capitalization 

c) Punctuation 

d) Usage 

Work-Study Skills . . a) Map Reading 

b) Reading Graphs and Tables 

c) Knowledge and Use of Reference Materials 

* Mathematics . s . . . a) Concepts 

b) Problem-Solving 

(*0nly the sub-tests marked with an asterisk were used in this study-) 
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2. SELF CONCEPT MEA„.'.*E 

Self Observation Scales (S.O.S.) - Junior High Level - Form C. 
The Junior High Level of the S.O.S. measures ^even dimensions of a 
student's self concept. It is designed for use at grades 7-9. Form C 
was utilized and consists of 72 items. It contains no items related to 
home or family. Each scale is labelled in a positive manner with high 
scores being most characteristic of the label. The seven factors of the 
S.O.S. include self acceptance, self security, social confidence, self 
assertion, peer affiliation, teacher affiliation, and school affiliation, 
and are described in Appendix C. 

3. COMPUTER LITERACY MEASURE 

Computer Lite»" ~y Questionnaire (Minnesota Education 
Computing Consortium). The questionnaire is comprised of two parts; 
namely, attitudes toward computers and knowledge of computers. See 
Appendix E for a opy of the actual questionnaire. A codebook and 
univariate tabulations for this questionnaire are available from the 
principal investigators. 

4. DIVERGENT PRODUCTION MEASURE 

Test of divergent Thinking (Williams, 1980). The Test of 
Divergent Thinking is a component of the Creativity Assessment Packet 
(CAP). Other components are a Test of Divergent Feeling and a rating 
scale for teacher and parent use. 

The Test of Divergent ihinking is suitable for boys and girls ages 
8 through 18 (grades 3-12). The test was group administered. 
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TABLE 2 



TESTS USED ACROSS GROUPS 


TESTS 


GROUPS 

STUDENTS TEACHERS 
Pre-Test* Post-Test-- Pre-Test* Post-Test-- 


r T D c 
L • 1 • D • D • 

(Selected 
Sub-Tests) 


V V 
A A 


S.O.S. 


X X 


Divergent 
Thinking 


XXX X 


Computer 
Li teracy 


XX X 



NOTE: * March, 1982 
** March, 1984 
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ine Test of Divergent Thinking measures a combination of VL.'bal , 
left brain abilities along with non-verbal, right brain visual perceptive 
abilities. It yields scores which include four divergent thinking factors 
of fluency, flexibility, originality, and elaboration derived from 
Guilford's extensive factor analytic research on human intellect. See 
Appendix n D" for an analysis of factors includ in the Test of 
Divergent Thinking. 

2.5.2 Qualitative Measures 

The qualitative measures employed in the study included the 
fol 1 owing: 

1. External evaluation conducted by an education consultant from 
the Lethbridge Regional Office. Areas evaluated included implementation 
procedures, results and efficacy of programs. Evaluations were completed 
in 1983 and again in 1984. 

2. Focused interviews with the participating students (focused 
attention on a given experience and its effects). 

3. Observations recorded and anecdotal records made by teachers 
and contract person of computer literacy skills and courseware imple- 
mentation by gifted and average students. 

4. Prepared questionnaire and interview by participating principals 
involving the students involved in the treatment group. See Appendix 

"F" for a copy of the questionnaire. 
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TABLE 3 

QUALITATIVE MEASURES ADMINISTERED AFTER TWO YEAR PROJECT 

March 1984 

TREATMENT GROUP: Willow Creek 



PROCEDURE 


GIFTED 


AVERAGE 


TEACHERS 1 


External Evaluations 
(Lethbridge Regional 
Office and University 
of Lethbridge - 1983 
and 1984) 


X 


X 


X 


Focused Interviews 


X 


X 




Prepared Questionnaires 






X 
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2.f Research Design 

The Nonequivalent Control Goup Design (Design Ten - Campbell and 
Stanley, 1963) was used in this project. The comparison group was 
identified from the County uf Lethbridge School System. Gifted students 
in Grades 6 through 9 inclusive were identified and administered the 
criterion measures. Twenty of these students /ere identified. In 
addition, twenty-one average students in Grades 6 through 9 were identi- 
fied using a table of random numbers and were administered the criterion 
measures. 

2.7 Data Analysis 

Much of the analysis of the project was descriptive in nature. 
Means and standard deviations of pre- and post-test scores were calculated 
for each of the five sub-scales of the Test of Divergent Thinking (DIV), 
the seven sub-scaler> of the Self Observation Scales (SOS), the four sub- 
scales of the Canadian Test of Basic Skills (CTBS), and for the responses 
to each of the 97 questions on the Computer Literacy measure. All 
calculations were made for the total sample of students and, where 
appropriate, separately for various groups such as the treatment and 
comparison groups, gifted and regular groups, and for each grade, 

Secondly, gain scores were created for each test score. These 
scores are the simple differences between pre- and post-test scores for 
those students who wrote both tests. There is some controversy about 
using a gain score based on a simple difference, as a measure of growth 
or learning, and some researchers have employed rather elaborate measures 
of growth, such as the NCE (Normal Curve Equivalent). 
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However, for the purposes of this project, since the students remained 
with their same groups for the duration of the study, the gain score 
would appear to be an adequate and appropriate measure of the students' 
growth relative to their respective groups. Nevertheless, it must b'j 
made clear that for the SOS the scores provided were percentiles, and 
for the Test of Divergent Thinking, raw scores were used. Grade- 
equivalent scores were used for Grades 7 to 9 on CTBS, on the advice 
of Peter Cameron, Manager of the Measurement and Guidance Department 
of Nelson (Canada), but it was necessary to do a conversion to a 
standardized measure on the Grade 10 scores. Because Level 14 of the 
test was administered as the pre-test, and because this version is 
appropriate only ud to Grade 9, it was expected that there might be 
ceiling effects if ti.is same version were used as the post-test when 
the students were in Grade 10. Therefore the Level 15 of the test was 
administered for the post-test and a three-step conversion process was 
applied to the scores to make them comparable. Also, since Level 15 
results in only one score for each of math and reading sub-tests, rather 
ohan the two scores fur each which had resulted from the pre-test, 
pre-test standard scores were averaged, resulting in only two measures 
for the Grade 10 students - one reading and one math. 

The final step in the data analysis was to employ three and four 
way analysis of variance procedures to determine whether the groups 
differed significantly among themselves; that is, to determine whether 
there were differences between the treatment and comparison groups, 
between the gifted and regular groups, among the four grades, and/or 
between males and females, on the various criterion variables (gain 
scores). In all cases Alpha levels .05 were considered to be 
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significant. The data were analyzed using the SPSS Package (Nie, Hull, 
Jenkins, Steinbrenner and Bent; 1975) on the University of Lethbridge 
DEC-20 computing system. 

2.8 Procedures of Implementation : Procedures Used to Implement Micro- 
computer Learning Project for Gifted and Average Upper Elementary and 
Junior High Stuc'er.ts. 

1. Identification of gifted and average students (February through 
March 1982). During this two month period, students at the upper 
elementary ana junior high school were identified, tested and selected 
as the target population for the proposed program. Thirty-nine students 
in Grades 6-9 inclusive qualified according to the criteria estaLlished. 
These criteria are represented in Figure 1, "Identification and Selection 
Procedure Chart", p. 12. 

Forty-one average students were chosen using random numbers and 
consent of student and parents. The comparison g^oup of students werp 
also identified during this time period. 

2. Selection and installation of microcomput ers in all participa- 
ting upper elementary and junior high schools within the Willow Creek 
School Division No. 28 occurred during the period of February to April 
of 1982. The Willow Creek School Division No. 28 provided the hardware 
with the assistance of a grant from the Planning Services Branch. The 
microcomputers purchased were the Bell and Howell edition of the 
Apple II+. A minimum of two were placed in each of the seven 
participating schools. 
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3. In-servicing of the school based personnel . An extensive 
series of meetings were conducted with each participating staff member 
from upper elementary and junior high school. This in-service procedure 
continued throughout the school year utilizing both after-school time 
and professional development/Teacher Institute dey(s). The purpose of 
the in-service days was to develop an awareness and instill a basic 
understanding of principles of computer programming with emphasis on 
computer assisted instruction in schools. The contract personnel 
conducted a portion of the in-service activities and additionally some 
workshops were conducted by personnel from Alberta universities and 
field personnel. It was anticipated that two tea;hers, one 
representing mathematics and one representing language arts, from each 
school would participate in the workshops. Elementary workshops were 
held during the course of the project. Appendix G contains a listing 

of in-service activities conducted for Project participants. It was 
tne intent that the instructional time would be held as constant as 
possible for both teachers and students. 

4. Time for students to .nteract with microcomputers . At the 
junior high level, students were enrolled in a "B M option class entitled 
"Application of Microcomputers". Students in Grade 6 participated in 

a specially designed course. Time allocation totalled eighty minutes 
per week in all schools for both instruction and application of concepts 
and program. 
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5. Use was made of comme rc ially develop ed courseware in the areas 
of mathematics and language arts for computer literacy for both students 
and professional staff. A listing of courseware used in the study is 
included in Appendix H. 

6. Project resource materials that were found to be useful aids 
in the study are as follows: 

"Computer Tutor" . The "Computer Tutor", written by Merkle 
(1980), is designed to help acquaint students with computers—with the 
way they work and the language they use. It includes information about 
the importance of computers, what they can and cannot do, how they were 
developed, how they work, how to design and develop a program, and how 
to operate a computer. In addition, this book contains (1) a specific 
set of learning objectives, (2) display and bulletin board ideas, (3) 
lists of additional information sources, (4) extended learning suggestions 
for class study of computers, and (5) answers to the many questions and 
puzzles. While the activities described within the book provide 
excellent "hands-on" computer learning experiences, they can be done 
equally well with pencil and paper. 

"Computeronics" . A Course in Computer Literacy: Programming 
Skills, Problem Solving and Perspective. "Computeronics" , written by 
Cramer (1978), helps students learn about computers and how to use them. 
One mini-course involves computer history and uses. A second mim-course 
includes teacher computer technology and programming in BASIC. It also 
allows students to use the computer as a problem-solving tool. 
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"Computer Literacy Program' 1 . This publication was obtained 
from L. Regner, Vice Principal of Greffen Park School in Brooks, The 
material in this publication provided elementary computer information 
to teachers, 

"Computers Don't Byte" (1981), This manual provided an alternate 
starting point for teachers using computers, 

"Microcomputer Bulletin" . In the early stages of the project, 
microcomputer bulletins were issued to all teacher participants involved 
in the study to facilitate communication between the principal investi- 
gators and the instructional staff. See Appendix I for sample. 



7. Research design and evaluation personnel assisted in the planning 
and monitoring of the research design and performed the necessary 
statistical analyses on the data collected. 



2.9 Study Limitations 

No information was collected prior to the data analysis abet the 
students' backgrounds in computing. For example, it was not known whether 
any of the treatment group had a computer at home, or had had previous 
experience with computers. Nor was any information available about the 
comparison group, or about the teachers involved in the study. It is 
entirely possible tnat these factors could have had a considerable effect 
on the results of the study. 
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The testing procedures were not always uniform. Also, in the 
Computer Literacy test, for example, a few of the tests were collated 
improperly, so students may have been thinking of the wrong directions 
as they answered some questions. In addition, two psychologists were 
involved in the pre~testing; hence, some differences in the results may 
have resulted. 

Common curriculum content and textual materials exist within the 
Willow Creek School Division, However, there is no assurance that 
curriculum materials within the control group 'County of Lethbridge) 
corresponded with the treatment group. 

There is no means of controlling teaching methodologies from school 
to school or betv i treatment and control groups. 

Minor time variation for students in the project occurred during 
the first year. However, when this became evident, instructional times 
were standardized for the second year. 

It may be that the project did not give the gifted and talented 
students an opportunity to blossom and apply their abilities. 
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CHAPTER T H R E E 



RESULTS 



3.1 Descriptive Statistics 

Inscriptive statistics tor all students involved in the project 
are available for Self Observation Scales, Test of Divergent Thinking, 
and the Canadian Test of Basic Skills. Statistics have been broken out 
for ease of reference by: groups (treatment and comparison); status 
(gifted and regular), and by grade level. These data are located in 
tables contained in Appendix J. 

Table 4 provides a comparative description of pretest means of 
intelligence for gifted students from treatment and comparison groups. 
The results indicate that no significant differences existed between 
groups. Therefore equivalent groups were established with respect to 
I.Q. 

3.2 Analysis of Variance (ANOVA) Results 

The results of the analyses of variance are shown in Tables 5, 6, 
and 7. For each of the sub-scales on the three standardized tests, a 
4-way ANOVA was performed using each gain score as the dependent variable. 
The independent variables were: 



1. 



group - treatment and comparison. 



2. 



status - gifted and regular. 



3. 



sex - male and female. 



4. 



grade - 7, 8, 9, 10. 
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TABLE 4 

RESULTS OF T-TESTS TO COMPARE PRE-TREATMENT I.Q.* SCORES 
FOR WILLOW CREEK AND COUNTY OF LETHBRIDGE GIFTED GROUPS 



GRADE 


WILLOW CREEK 


COUNTY OF LETHBRIDGE 


+ 

PROBABILITY 


N 


MEAN 


STANDARD 
DEVIATION 


N 


MEAN 


STANDARD 
DEVIATION 


Total 
Grades 


39 


131.67 


6.85 


22 


130.14 


5.74 


NS 


Grade 5 


11 


133.18 


8.26 


6 


131.00 


8.25 


NS 


Grade 6 


14 


133.14 


7.42 


5 


130.80 


4.97 


NS 


Grade 7 


7 


131.57 


3.95 


6 


129.83 


5.34 


NS 


Grade 8 


7 


126.43 


2.76 


5 


128.80 


4.87 


NS 



*WISC-R 
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TABLE 5 



SIGNIFICANT RESULTS FROM 4-WAY ANALYSIS OF VARIANCE ON TEST OF DIVERGENT THINKING GAIN SCORES 
WITH GROUP, STATUS, SEX, AND GRADE AS INDEPENDENT VARIABLES 

(Total N - 107) 



SUB-TEST 


VARIABLES 


F 


df 


SIG. 


MEANS 




1. Fluency 


Group 


11.807 


1 


.001 


Trt = 


2.25 












Comp = 


- .22 




Grade 


10.423 


3 


.000 


7 = 


2.79 












8 = 


2.73 












Q — 

y - 


- .82 












10 = 


- 19 




uroup , bex 


5. 010 


1 


.028 








Group, Grade 


2.905 


3 


.040 






2. Flexibility 


Group, Sex 


4.025 


1 


.048 






3. Originality 


Grade 


5.646 


3 


.001 


7 = 


6 69 












8 = 


6.60 












9 = 


-1.00 












10 = 


2.19 


4. Elabcra:ion 


Group 


4.847 


1 


.... 

.031 


Trt = 


2.49 












Comp = 


.22 


5. Title 


Group 


7.854 


1 


.006 


Trt = 


4.31 












Comp = 


- .78 




Grade 


5.821 


3 


.001 


7 = 


3.79 












8 = 


6.05 












9 = 


-1.32 












10 = 


- .69 




Group, Grade 


3.^37 


3 


.021 







NOTE. Group 
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Project students (Gifted and Regular) vs. Comparison students (no treatment) 
Status (Regular vs. Gifted students) - None of che differences in gain scores 
were statistically significant. 
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SIGNIFICANT RESULTS FROM 4-WAY ANALYSIS OF VARIANCE ON SOS GAIN SCORES 
WITH GROUP , STATUS, SEX. AND GRADE AS INDEPENDENT VARIABLES 

(Total N = 112) 



SUB- 


-TEST 


VARIABLE 




F 




df 


SIG. 


MEANS 






1 . 


Splf-arrpntanrp 


NDNF SIGNIF1TANT 


















2. 


Self-securi ty 


Grade 




2. 


755 


3 


.048 


7 = 


-15, 


- 

.17 


















8 = 


2 


.46 


















9 = 


10. 


.96 


















i n - 
1 u - 




Q/l 






Status , Sex, Grade 




3. 


235 


3 


.026 








■3 

J • 


JUl Iq 1 IUI 1 I 1 UCflLC 


3 t IIC 




£ 

0 • 




i 
i 


m a 


(li Ci- 
vil Tt . - 




0 1 

. Li 


















Don 

Keg . - 




» Ul 






Coy Hr^Ho 




J * 


COL 


„ 


. u^o 








4. 


Self-assertion 


NONE SIGNIFICANT 


















5. 


Peer affiliation 


Status 




5. 


439 


1 


.022 


Gift. = 


3. 


.14 


















Reg. = 


- 9. 


,54 


6. 


Teacher affiliation 


Grade 




3. 


421 


3 


.021 


7 = 


-13. 


.48 


















8 = 


- 9. 


,97 


















9 = 




.29 


















10 = 


3! 


.06 






Group, Status, Sex, 


Grade 


9. 


194 


1 


.003 








7. 


School affiliation 


Sex, Grade 




2. 


786 


3 


.046 












Group, Status, Sex, 


Grade 


4. 


121 


1 


.046 
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TABLE 7 

SIGNIFICANT RESULTS FROM 4-WAY ANALYSIS OF VARIANCE ON CT3S GAIN SCORES 
WITH GROUP, STATUS, SEX, AND GRADE AS INDEPENDENT VARIABLES 

(Total N = 95) 



SUB-TEST 


VARIABLE 


F 


df 


SIG. 


MEANS 


]. Vocabulary 


Grade 


14.7000 


2 


.000 


7 = 1.08 












8 = 1.61 




Grade, Sex 








9 = .81 




3 155 


C 






Grade, Sex, Group 


3.435 


2 


.038 




2. Reading Compre- 


Group 


6.117 


1 


.016 


Trt = 1.38 


hension 


Group, Sex 








Comp = .90 




4.318 


1 


.041 




Group, Grade 


5.030 


2 


.009 






Group, Sex, Grade, Status 


5.389 


1 


.023 




3. Math Concepts 


Grade 


4.077 


2 


.021 


7 = 1.81 












8 = 2.00 












9 = 1.50 




Grade, Status 


7.264 


2 


.001 






Group, Status, Sex 


5.307 


1 


.024 






Group, Status, Grade 


6.961 


2 


.002 





4. Math Problems NONE SIGNIFICANT 



5. Math (Concepts and Status, Sex 5.85 1 .036 

Problems) 

Grade 10 - 
(N = 17) 



44 
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The one exception was the CTBS, for which the Grade 10 sample was 
analyzed separately; thus, a 3-way ANOVA was performed for the two CTBS 
sub-scales fo; Grade 10, 

Only the significant results are shown in Tables 5, 6, and 7, The 
complete ANOVA tables are available from the authors. Since a large 
number of ANOVAs were conductec, these results should be interpreted 
with some caution, 

3,3 Test of Divergent Thinking 

It appears that there was a difference between treatment md 
comparison groups with respect to divergent thinking. The F value for 
groups was significant for three of che five emergent thinking scales 
--fluency, elaboration, and title. 

In each case the mean gain scores for the treatment group were 
higher than for the comparison group. In addition, the gain scores of 
three of the five sub-scales--f lucncy, originality and title--differed 
significantly by grade. In all tnree of those sub-scales the Grade 7 
and 8 students' scores increased considerably more than did the Gride 9 
and 10 students' scores. 

Interactions between treatment group and grade were significant 
for tie fluency and title gain scores, and interaction between treatment 
groups and sex were significant for the fluency and flexibility gain 
scores. 
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3.4 Self Observation Scales 

The computer project appears to have had very little effect or the 
characteristics measured by the SOS. 

There was no difference between the treatment and comparison groups 
for any of the -ven sub-test gain scores. There were significant 
differences in the mean gain scores of the gifted and regular groups 
for two of the seven sub-tests (social confidence and peer affiliation); 
in both cases the gifted group gain scores were x igher. There were also 
significant differences among the four grades \r. trie mean gain scores 
of the self-security and teacher affiliation sub-tests; however, these 
differences W2^e not consistent and a~e difficult to interpret. 

3.5 Canadian Test of Basic Skills 

'he mean gain scores of v he treatiiant group differed significantly 
fro^ those of the comparison group for only one of the four CTBS 
measures - reading comprehension. For that sub-test the treatment 
group's gain score was significantly higher. There were significant 
differences among the three grades for the vocabulary score and the 
math concepts score; the gain scores for the Grade 8 students were 
somewhat higher. In addition, several of the interaction effects were 
significant. For the Grade 10 sample, which had to be analyzed separately, 
none of the main effects were significant. However, for Crade 10 math, 
significant interaction effects were noted writ i status (regular vs. 
gifted) and sex were considered jointly. The results indicated that 
the treatment group gained significantly more than the comparison group. 
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In response to tne research question, What differences in gain 
scores on academic measures can be demonstrated between gifted and 
average project students?, an analysis of variance was performed 
including the factors of grade, sex, group, and status. Of particular 
interest are the significant results obtained with status as an 
independent variable. Non-significant results were obtained for 
language arts areas of vocabulary and reading comprehension. However, 
significant results were obtained for the attainment of mathematical 
concepts as measured by the Canadian Test of Basic Skills. These 
results favoured the gifted project group. 

3.6 Results of Computer Literacy Questionnaire 

For purposes of analysis, Part I of the Computer Literacy 
Questionnaire was divided into three ccmponents. The descriptive 
statements in Part I were recorded so that "1" indicated a most 
negative feeling toward computers and "4" a most positive feeling. 

The first component included the first thirty questions which 
relate to attitudes toward the computer and its use. The second 
component encompassing questions 31-40 referred to values a person 
holds toward the computer. The third component, questions 41-48, 
included descriptive statements reflecting a positive or negative 
feeling toward computers. Means and standard deviations of the treat- 
ment and comparison students' responses in a pre- and post-test design 
were computed for groups, sex, and status. These results are found in 
Tables J, K, and L in Appendix K. 

It must be noted that the questionnaire used in the project was 
an experimental edition. Subsequent to the commencement of the project, 
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a final edition was published which rectified many of the problems cited. 
The data obtained is not conducive to detailed statistical analysis, 

3.C.1 Trends in Data 

Part I of Computer Literacy Questionnaire 

The reader is cautioned to examine each item in terms of 
the context of the question. For example, question number 3 expresses 
a feeling of helplessness around a computer, A more computer literate 
person would strongly disagree with this statement. Whereas, question 
number 7 states, "I enjoy using computers in my class," The anticipated 
answer for a computer literate person would be to agree strongly with 
the item. The directionality of means does not Dy itself indicate a 
growth toward computer literacy. 

Part I of the Computer Literacy Questionnaire asks the 
students to indicate their opinions, values, and attitudes regarding 
computers. There did not generally appear to be major differences 
between the treatment and comparison grouns. However, there were some 
trends in that data that are noteworthy: 

1. The first fifteen questions which dealt with computer 
comfort, ease of use, and feelings of ability regarding computer use 
favoured the treatment group marginally. 

2. Questions 16-^0 related to male-female use of computers. 
Very little difference was demonstrated between treatment and comparison 
groups. However, in the treatment group, females agreed more strongly 
with the questions supporting iu ^ale competencies in the use of 
computers. 
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3. There was very little change in treatment and comparison 
groups in responses to questions 21-25 which dealt with computer use 

in society. 

4. Questions 26-30 refer to computer use in schools. The 
differences between groups are not of sufficient magnitude to justify 
the drawing of any definitive conclusions. 

5. There appears to be no measurable change in either the 
treatment or the comparison groups regarding questions 30-40 which dealt 
with personal values. 

6. Questions 41-48 which describe attributes of computers 
tended to favour the comparison group over the treatment group. The 
comparison group rated the attributes more positively. Of the treatment 
group students, males rated the attributes more positively. No 
difference was noted between gifted and regular students on the 
attributes. 

Part II of the Computer Lit era cy Questionnaire 
The questions in Part II of the Computer Literacy 
Questionnaire deal with knowledge about computers. 

A complete report of student responses in the treatment and 
comparison groups is included es Appendix K (Table M). There were few 
differences between the treatment and comparison groups on this component 
of the questionnaire. However, there were a few questions where the 
treatment group's answers changed markedly after instruction in computer 
use. These results would be extremely difficult to analyze meaningfully 
using standard statistical testing procedures. 
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3.7 Qualitative Data Analysis 

Subjective data were gathered by questionnaires, interviews, and 
external evaluations, 

Questionnaires were directed to students, teachers, and principals. 
Interviews involved student perceptions of the program according to a 
formalized questionnaire format. See Appendix F for a copy of the 
student questionnaire. External evaluations were conducted at two 
periods during the project by personnel from the University of Leth- 
bridge and Alberta Education. The results are reported in the following 
sections 3.8 - 3.12. 

3.8 Summary of Post-In-service Questionnair e 

Following the completion of the major in-service component of the 
project, a questionnaire was distributed to teacher participants. 
Results of the questionnaire indicated that thirteen out of nineteen 
felt confident in the area of computer awareness while only nine of 
nineteen staff felt confident regarding basic computer programming. 
All nineteen particpants felt that a teacher's handbook of basic 
programming skills would be of assistance in instructing beginning 
students. In spite of the numerous in-service activities undertaken 
for project participants, the rating of those involved ranged from 3 
to 7 on i 7-point scale where 7 indicates excellent and the mean was 
4.4. In recommendations for improvement in in-service activities, 
sixteen cf the nineteen participants citea the need for more "hands- 
on" time. 
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3.9 Free Respo nse Que stionna .res from PrincijDaU 

The comments from the principals generally fell into the following 
categories: general observations, positive aspects of the project, 
difficulties encountered, and general staff reaction. These comments 
are summarized in the section of the report which follows. 

Summary of Pr incipals' Comm ents 
A. General Observations 

One principal commented, "I do think the program has had ver> 
positive effects on schools and our communities. As far as the 
communities go, it increased computer awareness immensely. Parents of 
students in the course and even of those not in it, came, visited, and 
asked questions, and a goodly percentage ended up buying some type of 
a computer." 

In general, the parents of the brighter students were more receptive 
a°H anxious to get into computers than were the parents of slower or 
verage students. For example, one school reported that out of the ten 
students enrolled in the special program, six now have personal computers 
at home and five out of the six belong to the brighter students. 

Initially in the project there appeared to be very little difference 
between the average students and the gifted. However, as the project 
progressed and as more of the gifted students acquired personal computers, 
principals began to see marked differences. Gifted students were 
becoming more adept at programming, ^ore adept at using the printer, 
and more secure with its general use. 
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B, Positive Aspects of the Project As Perceived By Principals 

1. All students felt privileged to be part of the study, 

2, Other students not involved in the program seemed to become 
aware of the potential benefits of computers, 

3. Some students used computer skills to undertake other projects 
such as in science, 

4, Use of the computer has increased typing speed and accuracy. 
In addition, computer students have become more conscious of spelling 
words correctly, 

C, Difficulties Encountered 

1, Principals felt that ideally computers should be purchased on 
a ratio of two students to one computer, 

2, In order for each student to receive the suggested computer 
time for math and language arts, some timetabling problems occurred. 
This seemed to get progressively worse with grade level. It was over- 
come to some extent ty allowing these students to leave their regular 
classrooms anytime they had some free time, 

3, A concern was expressed over the time required for pre- and 
post-testing and the relevancy of the tests selected to computer 
applications, 

4, Lack of typing skills :lowed student response time both in 
inputting programs and in running programs, 

5, Selected courseware was not challenging enough, offering only 
a drill component. 
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D. genera] Sta ff R( ~ tion 

One principa 1 . tated the following: "Rated as EXCELLENT, The staff 
met o\r ;e^ture into computers with an enthusiasm and eagerness which 
surprised me. There is no doubt that much of the success of the program 
is iue to their co-operation," Other principals made similar favourable 
c? r .,nent-. . 

3.10 Results of Student Interviews 

In order to obtain student rea:tions to the microcomputer learning 
project, principals were asked :o conduct student interviews based on 
a predetermined questionnaire format. 

In response to the question "What activities did you complete in 
this program?", the gifted and regular students in the treatment group 
indicated that they were involved in the following activities: history 
of programming; initializing a program; elementary programming; and 
computer assisted instruction in math and language arts. 

in response to the research quest iun "What is the comparative time 
frame required to acquire romputer literacy between gifted and average 
students?", the student interviev indicated a trend in the student 
responses favouring the gifted qroup toward a more in-depth knowledge 
of computer programming and the other compone its of computer literacy. 
Both gifted and average groups had obtained general mastery o f computer 
literacy by the end of the project. Neither the student interviews nor 
principals' interviews with project teachers indicated a meas'irabl? 
difference in the time franiework required to attain basic computer 
literacy. A oossible interpretation is that all project students 
eyhibitod enthusiasm toward acquiring compute) literacy skills which 
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may have overcome the expected differences between the g* 1 ted a nd average 
project groups. 

In viewing student responses to the question "What did you e<c:cially 
enjoy about the materials in the program? 11 , the gifted students centered 
their responses on three main areas, namely, C.A.I, se, graphics, and 
programming. The regular students also rated C.A.I, use, graphics, and 
programming as enjoyable. However, their responses were fewer in number 
and less focused. Only the gifted seenied to enjoy the history of 
computers. 

In terms of any dislikes regarding the project, the gifted students 
expressed a greater dissatisfaction with C.A.I, in math and language arts 
compared with the average group t Other concerns included lack of 
organization during the first year and lack of hardware. A few students 
found the programs to be too difficult. 

In response to the question of whether the students participating 
in the program had developed any projects a, a direct result cf the 
program, interesting results were obtained. First, a high percentage 
of regular students and gifted students indicateJ that they had undertaken 
additional projects as a result of their involvement in the project. 
For example, students indicated that they completed individual projects 
in the following areas: design of a Lotto 6/49 program; creation of 
graphics for title pages of school assignments; design of thp'r own 
games; and numerous other assignments. 

At the same time, it should be noted that almost twice as many 
gifted students as opposed to regular students indicated thaL they did 
undertake specific projects as a result of involvement in the research. 

ERIC 
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Thp final two questions asked to participants were: 

1. During the project have you or your parents purchased 

a computer ror hoine use? 
?. If yes, was the purchase a result of your participation 
in the project? 
The results of the two questions are summarized in Table 8. 

3.11 Results of Teacher Evaluations of Microcomputer Project 

At the conclusion of the project ^ach of the participating teachers 
was provided with a questionnaire assessing both coursewara and several 
general aspects of the project. 

Evaluation of Courseware by Teachers : An examinatior of teacher 
evaluations of the Mi 1 1 i ken courseware and the M.E.C.C. courseware in 
math and language arts indicated a clear preference for the Milliken 
materials. However, ease of utilization was more highly related than 
appropriateness or g^eral use in both Milliken and M.E.C.C. 

In response to the question of how participation in the project 
has facilitated academic achievement in the two selected subject areas 
of math and language arts, teachers geneidlly responded negatively, 
especially for the gifted students. However, the drill component on 
several disks provided additional reinforcement , especially for the 
average group. 

In response to the question regarding differences between gifted 
and average students on traits such as interest, creativity and literacy, 
the teachers had difficulty in identifying common charactari sties in 
terms of either group of stude.its. In terms of literacy, some teachers 
indicated that the gifted group had greater retention and greater 
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T A 3 L E 8 






COMPUTER 


PURCHASES BY TREATMENT STUJENTS 






AS A 


DIRECT RESULT OF THE PROJECT 








GIFTED 


REGULAR 


YES 




13 (3235) 


8 (20%) 


NO 




20 (49%) 


22 (54%) 


NO RESPONSE 




8 {!?%) 


9 (26%) 


TOTAL 




41 (100%) 


39 (100%) 
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ability to extend and apply concepts. Another interesting comment 
regarding literacy was as follows: "The brighter students tended to 
investigate, experiment with, and talk about computers more so th3n the 
average student. Also the carry-over from the computer classroom to 
the halls, hones, and into trie other classrooms seemed co be at a 
higher level with this group.' 1 

Teacher In-service : Participants in the project were able to 
obtain in excess of thirty-seven hours of teacher in-service time pro- 
vided by a variety of internal and external personnel. Nevertheless, 
several of the teachers indicated that they did not feel that they *d 
sufficient in-service time to instruct students effectively, especially 
in programming skills. Limited access to the computer hardware and 
courseware was cited as the major problem ?~ea. 

Benefits of uhe Computer Project : A. Teachers generally felt tnat 
the project provided an opportunity to enhance skills in curriculum 
development ir the area of computer literacy. It also provided the 
opportunity to acquire some degree of skill in computer programming. 

B. It was felt that uk regular 
students gained an enhanced awareness of computer literacy and a chance 
to enhance self concept because they were selected for this project. 

The objective data did confirm this expected result. 

C. Gains in programming skills 
opened up new horizons in creativity for the gifted students. 

As students prefer "hands-on" experiences with computer's, some 
teachers commented that the ratio of hardware-to-students should be 
brought as close as possible to one-to-o n e. 
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3,12 External Evaluations of the Projec t 

Prior to the conclusion of the project, two external evaluations 
were undertaken. The first was completed by Mr, John Gray in the Faculty 
of Education of the University of Lethbridge, while the second was pre- 
pared by Mr. Cal Annis, Education Consultant for Media and Libraries, 
Alberta Education, An interim report was submitted by both external 
evaluators at the mid-point in the project. These reports were intended 
to give improved direction to the project. 

Mr. John Gray maintained that the circumstances of the project would 
be unlikely to yield statistically sinnific-^t differences favouring 
gifted treatment project students r er thu regular treatment students. 
Four limitations of the study were citf These included inadequate 
ratio of hardware to students, inappropriateness of some courseware 
especially for the gifted students; variation of computer expertise; 
and difficulties among project teachers encountered in obtaining a 
standardized amount of class time for project students. 

Some of the benefits that were reported included the development 
of a cadre of "computer knowledgeable" teachers experienced in instruc- 
tional courseware applications; beneficial "spin-oT 1 uses with handi- 
capped students; and the social oenefits ^or students in that computers 
provided a social centre for co-operation and mutual assistance in a 
v...y tnat promoted social interaction. More especially, the external 
evaluation found that "Some students, of a solitary disposition, have 
acquired a level of expertise that has led them into greatly increased 
social interaction with fellow students in a consultant capacity." 
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Mr, Cal Annis indicated in Ivs report that the project has facilita- 
ted identification of internal leadership within the computer operations 
field- Among his recommendations were the following: 

H The corps of teachers, resource personnel and administrators 
involved in the project he maintained to serve as a co-ordinating group 
for the future development of the microcomputer program in the Division. 

H Policies, guidelines, and frccedures be developed to provide 
structure, direction and expectations for the microcomputer program in 
the Willow Creek School Division No, 28. 

H A stan d ard cataloguing selection and control mechanism be 
established to ensure appropriate acquisition, security and utilization 
of microcomputer programs and packages. 



CHAPTER FOUR 



DISCUSSION AND RECOMMENDATIONS 

Prior to providing recommendations, this concluding chapter will 
examine the data in relation to the research questions. 

4.1 RESEARCH QUESTION: Has teacher in-service provided during the 
project resulted in teachers acquiring a working knowledge of 
computer awareness and applications? 

The teacher responses to the post-in-service questionnaire strongly 
indicated that computer awareness had been achieved in the in-service 
activities although many staff remained insecure in handling computer 
programming. In spite of the foregoing, one of the external evaluators 
concluded that "Initial preparation and on-going training for the project 
teachers were inadequate for optimum operation of the project." The 
conclusion was that an inadequate amount of time and insufficient 
opportunity for hands-on in-service experiences were provided to teachers 
in this project. 

In view of the above it is recommended that: 

J. 7 Juxib diction ccnbtdcung implementation o£ compute.^ and 
thei^i educational application* should btAongly coiuideti a majon thxuAt 
am prolonged in- Acivtcc activities cevXeAed on knowledge < '\ compute is 
and thciA application 1 .. 
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7.2 A majct component v\ teacher in-seWiCC activities 01 cider 
to enhance teacher ccm^crt ci ease is tune tc appdj ski^s ia f li m;^<- 
aent \xaKdiAXL\e . 

1.3 A hchuuZ jurisdiction shcui'c' have avaaab(e a liandbccl: 
faor teackeAs computet amieness and programming. Teachers did net 
^ee£ that the materMils provided by the computer manure tine is a\ le 
adequate in this regard. 

4.2 RESEARCH QUESTION: W hat is the comparative knowledge lese on a 

pre- and post-test design rega rdi ng computer l iteracy and applica - 
tions between tie treatment and comparison students? 

According to the results of the Computer Literacy Questionnaire, 
in the area of computer comfort, ease of use and feelings of ability 
the treatment groups scored ...arginally higher than the comparison group. 
A possible explanation of this finding is that students within the control 
group nay have purchased computers during the time that th* project was 
underway. Although no formal program of instruction was undertaken for 
the comparison group, no control existed over private purchases and 
self-instruction which may have confounded the results. 

In the areas of computer use in society and schools and personal 
values, trends were not firmly established enough to comment. 

The questionnaire used was an experimental edition whose validity 
and reliability are subject to question. In addition, students in the 
comparison group during the course of normal instruction and daily 
living were likely to become increasingly aware of computer use in 
schools and elsewhere. 
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The second section of the Computer Literacy Questionnaire dealt 
with knowledge about computers. Questions which dealt with factual con- 
tent regarding computer operations favoured the treatment group* It 
was expected that such a result would be obtained after computer instruc- 
tion. 

It is recommended that: 

?.7 School* contemplating the vac o^ a computet literacy question- 
naire to establish base-line data, prior to a program o£ computet literacy 
should seek an instrument that is both valid and reliable. In view og 
the project results, the investigator do not recommend the questionnaire 
used in the study. 

4.3 RESEARCH QUESTION: What is the comparative proficiency in acquiring 
elementary programming skills between the gifted and average students 
in the project? 

Results of project student interviews indicated that gifted students 
had considerahly greater interest in the programming area. In addition, 
gifted students were much nore likely to undertake additional projects 
than were the regular students. In teacher interviews, it was noted 
that the gifted students tended to excel in the area of programming. 

It is recommended that: 

3.1 Jurisdictions which a\e planning tc utilize computet* in their 
programs ^cr gifted students should accord a p*uo*uty to the aiea o\ 
providing instruction in programming rather than tc the area c{ purchase 
o\ p>ie- written courseware . 
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4.4 RESEARCH QUESTION: WijJ the treatment group perform a t a high er 
level of proficiency on select ed standardi zed test measures than 
the comparison group? 

In order to analyze differences in standardized test results between 
treatment and comparison groups, the research design utilized analysis 
of variance. The selected standardized tests included the Ttst of 
Divergent Thinking, Self Observation Scales, and the Canadian Test of 
Basic Ski 1 Is. 

The Test of Divergent Thinking indicated that there were significant 
differences in fluency, flexibility, originality, elaboration and title. 
Therefore, these differences between treatment and comparison groups 
may be attributable to some aspect of the microcomputer learning project. 
The computer project may have contributed to the creativity development 
of the treatment students. 

The Self Observation Scale which is a measure of the individual's 
self concept did not differ significantly between treatment and compari- 
son group. 

The treatment group scored significantly higher than the comparison 
group on the reading comprehension sub-test of she Canadian Test of Basic 
Skills. There were no significant differences in gains between groups 
on the other academic areas measured on the C.T.B.S. 

The improved performance in reading comprehension by the treatment 
group may be due to the C.A.I, courseware that dealt with n anguage arts. 
However, the overall academic impact of the C.A.I, is difficult cO assess 
given the nonsignificant scores which were obtained in the mathematics 
area. 
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It is recommended that: 

4.1 In vizw of thz izl&tivzly nzgativz tzachzx zvaluation of thz 
comrrZAc'al C.A.I. ut>zd in mathzmaticA and lanquagz aAts, and conAidziing 
that a significant diffzxzncz wcu> found in only onz 6ub-tZAt of thz 
Canadian 7 &t of BaAic Skill* , school juAiAdictianA muAt bz cautious 
with Kzga,id to zrpQ.ctzd gain* in Atudztit achizvzmznt on C.A.I cou^zmKQ . 

4.2 In vizu) of thz poAitivz relations hip bziwzzn cAzativity and 
compvXzn application*, futuAZ Atudy should bz undeAtakzn to dcitzhmiwz 
moKZ ptizciseJty thz natuAz of tku izlationAhip. 

4.5 RESEARCH QUESTION: What differences in gain scores on academic 
measures can be demonstrated between gifted and average project 
students? 

Significant results were obtained for the attainment of mathematics 
concepts as measured by the Canadian Test of Basic Skills. These results 
favoured the gifted project student group. However, nonsignificant 
results were obtained for the language arts areas of vocabulary and 
reading comprehension. Both students and teacher commented on the poor 
quality of courseware materials in the area of language arts when no 
^milar concerns were expressed over the quality of mathematical course- 
ware used in the project. 

It is recommended that: 

5./ Educatou a/iz zbpzciatly admowuhed to pay paiticulai attention 
to the quality of eouruszuxviz to bz puKch&se.d. 

5.2 Ab<stAactnZ6S contained in a subject fie id appeaA* to be a 
factor that, attracts gifted student* to couAbQicaLi that develops e ssential 
concepts, {^i^zai the mechanics of gxawmax couuei\)a>ie may tend to 
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at iv nate bright, creative people. 

4.6 RESEARCH QUESTION: What is the comparative time frame required 
to acquire computer literacy betw een gifted and regular students? 

The principal investigators experienced significant difficuUy in 
addressing th* issue raised by this final research question. Utilizing 
subjective measures they were able to determine in that part of computer 
literacy which involved introductory programming the gifted students 
exhibited a clear superioritv as reported by principals and teachers. 

It is recommended that: 

6.1 School jWuAdtctlons incotpcicite Introductory programming teheic 
gl^tzd btudznt* will be involved. 

6.1 School jurisdictions axe cautioned against creating umq amen- 
ably high expectation* in mastztlig programming skitts reguiar 
btuden£& teho a/iz entailed In computet literacy courses. 

4.7 Additional Recommendations 

Evaluators, including teachers, students and external evaluators, 
made a number of obs?rvations that may be useful for school jurisdictions 
considering implementation of major programs in computer awareness, u^e 
of C.A.I. > and other applications. 

It is recomr.2nded that: 

7.7 A computzn utilization committee be. cstabl cshed with represen- 
tatives ^Kom administrator* , teacher*, and a trustee, representative , 
to co-oKdinatz purchase o£ courseware and to ensuAC a basu standard 
can be dzvzlopzd throughout a school jurcsdiction. 



ERIC 



6b 



- 51 - 



1.1 In Ajnplzwztvting in-bzxvicz aczivitiz*, ttudznt wc\iuhop& be 
kzld in addition to acti\ iXite ApzciiicaLiy planned ^ox pnofamjonaJL 

7.3 Auaitional nzbzaJitk be undeAtakzn to zxpluiz azx di^ztizncz* 
in attitudes toiAXUidU computzu. 

7.4 A Atudy be conduct^ on thz impact o{ C.A.I, cou/uzvoa/iz on 
tkz undzAachizvzA in tckootb. 



8/ 

9 

ERIC 



- 52 - 



REFERENCES 



Campbell, D. and J. Stan . ay . Experimental and Quas i - Experimental Designs 
for Research . Chicago, Illinois: Rand Puul . Co., 1963. 

Cra er, J. Computeronics: A Course in Computer Literacy: Programmin g 
Skills, Problem Solving and Per : ^?ctiye . Gifted Child Project. 
Tallahassee. Florida: Department of State, 1978. 

Doorly, A. Microcomputers for Gifted Microtots . G/C/T, 1980. 

Glass, G. W. and J. C. Stanley. Sta tistical Methods in Education and 

Psychology . Engl ewood Z\ i ffs, New Jersey: Prentice-Hal 1 , 1970 , 

Katz, E. "Microcomputer 0 A Course for Gifted Students." Focus on 
Exceptional Chi ,dren , Vol. 15(6), 1983. 

Marklt, Computer Tutor . The Learning Works, Inc., 1981. 

Mathieson, D. A. "Computers: From Confusion to Collaboration . " 
Educational Leadership , A 982. 

Media and Curriculum - Microcomputers . Newsletcer fr»" instructional 
Material • December, 1980. 

Millar, G. W. Gifted Child ren. Edmonton: Manning and Research Branch, 
Alberta Ediication7T980 . 

Molnar, A. R. The Next Great Crisis in American Education: Ccyuter 
ui te»acy . Association for Educational Data Systems J -urnal , 
1978, 12, 11-20. 

Naisbitt, J. Megatrends . New York: Warner Books, 1982. 

O.S.S.T.F. C omputers Don't Byte: A Sitting fuint for Teachers Using 
Computers" Toronto . 198 1 . 

Papert, S. Mindstonrs : Children, Computers and Powerful Ideas . New 
YoTTc: Banc" Books, 3980. 

Psycholo gy Today . "Computer Education - Schoo 1 Work and Home Work." 
September, 1984, Volume 18(9). 

Siskj Computers in the Classroom. G/C/T, 1978. 



Thomas , J. L., ed. Microcomputers in the School . Phoenix, Arizona: 
Onyx Press, 1981. 



- 53 - 



Toffler, A. The Third Wave . New York: William Morrow and Co., 1980. 

Williams, F. C reativity Assessment Packet . Buffalo, New Yo^: D.O.K. 
Publishers, 1980. 



6 a 



9 

ERIC 



REFERENCE NOTES* 

1. Hunka, Dr, S. Personal communication, January 26, 1981. 

2. Khatena, Dr. J. Personal communication, January 29, 1981, 

3. Bartelt, Ms, A, Personal communication, January 20, 1981, 



* Letters are in the possession of the Principal Investigators. 



70 



- 55 - 



APPENDIX A 



OPERATIONAL 
DEFINITIONS 
0 F 

TERMINOLOGY 



7i 



- 56 - 



APPENDIX A 



Operational Definitions of Terminology 



BASIC LANGUAGE stands for Beginner's All-Purpose Symbolic Instruction 
Code. BASIC is a widely used beginner's high level programming 
language. BASIC is a preferred computer language because it is 
so much like English. 



COMPUTER AWARENESS includes: familiarization with computers (what they 
can and cannot do); "hands-on" experiences (learning to interact 
and communicate with computers); learning to use computers for 
problem-solving; and using computer assisted instruction to a 
limited degree in carefully selected circumstances, or as part of 
the "hands-on" experiences. The overall goal of computer awareness 
is to promote an understanding of computer applications to problems 
and situations in academic, business, and social arena.". Computer 
awareness incorporates applications in these fields and assesses 
the impact upon society of computer technology and applications. 



COMPUTER LITERACY is that part of awareness that involves tfk manipulation 
of hardware, software, courseware, and problem-solving techniques 
in order to manage the computer. Computer literacy is a part of 
computer awareness which may include: manipulative skills (using 
computer programming); social implications, attitudes and values; 
and cognitive skills allowing communication with knowledgeable 
programmers. 



INTRODUCTORY PROGRAMMING is that part of literacy that involves the 
simplest program development, writing and usage. 



CO MPUTER ASSISTED INSTRUCTION (C.A.I.) refers to the application of 
computer technology in the areas of drill and practice, tutorial 
instruction and simulations. Individual needs are met through 
unique rates of learning based upon established learning theories. 



- 57 - 



APPENDIX B 



CLASS 
SUMMARY 
f. H F E T 



ERIC 



73 



-58- 



GIFTED AND TALENTED CHILDREN 
Class Summary Sheet 

Visual 
Perform, 

Intel- Academic Creative Art Psycho- 

Srudent's Name lectual (Specify) Leadership Thinking (Specify) motor 



Definitions ^ Talent Areas 

Gifted children shall be defined as those children who consistently excel or show 
the potential to consistently excel above the average in one or more of the following 
areas of human endeavor to the extent they need and car profit from specially planned 
educational services: 

1. Gener a l Intellectual Ability . The child possessing general intellectual ability 
is consistently superior to that of other children in the school to the extent that 
he/she needs and car profit from specially planned educational services beyond those 
normally provided by the standard school program. Typically this ability is measured 
by an individual administered intelligence test, but it can also be judged by overall 
academic performance. 

2. Specific Academic Aptitude . The child possessing a specific academic aptitude 
is that child who has an aptitude in a specific subject area that is consistently 
superior to the aptitudes of other children in the school to the exten*. that he 
needs and can profit from specially planned educational services beyond those 
normally provided by the standard school prof ram. 

3* Creative Thinkin g. Tha creative thinking child is that child who consistently 
engages in divergent thinking that results in unconventional responses to conventional 
tasks to the extent that he needs and can profit from specially planned educational 
services beyond those normally provided by the standard school program. 

4, Leadership Aiblity. The child possessing leadership ability is that child who 
not only assumes leadership rcles, but also is accepted by others as a leader to 
the extent that he needs and can profit from specially planned educational services 
beyond those normally provided by the standard school program. The gifted child 
may be the initiator of group activities in the classroom, or the playground, or 

in other social environments. 

5, Visual and Performing Arts Ability . The child possessing visual and performing 
arts ability is thai: child who, by his consistently outstanding aesthetic production 
in drama, graphic arts, sculpture, music or dance, needs and can profit from 
specially planned educational services beyond those normally provided b> the standard 
school program. 

6, Psychomotor Ability . Tne child possessing psychomotor ability is that child who 
consistently displays mechanical skills or athletic ability so superior to that of 

e ther children in the school that he needs and can profit from specially planned 
educational services beyond those normally provided by the standard school program. 

d PLEASE RETURN TO YOUR PRINCIPAL BY 
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APPENDIX C 
SELF-CONCEPT MEASURE 



SELF OBSERVATION SCALES (S.O.S.) Junior High Level - Form C 



The Junior High Level of the S,O.S. measures seven dimensions of 
the student's self-concept . It is designed for use in Grades 7-9. 
Form C was utilized and consists of 72 "'terns. It contains no items re- 
lated to home or family. Each scale is labelled in a positive manner 
with high scores being most characteristic of the label. 

Scale 1 - SELF ACCEPTANCE 

Students with hiqh scores view themselves positively and attribute 
to themselves qualities of basic competence, self satisfaction and 
happiness. They see themselves as performing well in a number of 
activities and possessing confidence in their future success. Students 
with low scores are unsatisfied with their Performance and capabilities 
and are unsure of their futures. Three iteras highly related to this 
scale are: 

I do a lot of things well . 

I think I will be successful in life. 

When I look in the mirror, I like what I see. 

Scale II - SELF SECURITY 

Students with high scores report a high level of emotional confi- 
dence or stability. They report being in control of factors affecting 
their lives and worry very little about either specific or non-specific 
fears. Students with low scores on this scale worr 1 a great deal. They 
report nervousness about nonspecific performance expectations and often 
feel that they worry more now than in the past. Three items highly 
related to this scale are: 

I often find myself worrying about something. 

At times I lose sleep over worry. 

I worry about losing my friends. 

Scale III - SOCIAL CONFIDENCE 

Students with high scores on this scale express confidence in their 
ability to relate in social situations and to make and keep friends. 
They believe that other people value their friendship. Students with 
low scores have difficulty making friends and lack confidence in social 
situations. Three items highly related to this scale ^re: 

People who are like me don ! t have a good chance to be successful. 
Most of my friends don't care what I think. 
If people knew what I am really like, they would steer clear 
of me. 
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Scale IV - SELF ASSERTION 

Students with high scores view themselves as possessing leadership 
qualities and as being respected by others for possessing these qualities. 
The emphasis on this scale is on how students believe others view them. 
Students with low scores see themselves as lacking leadership ability 
and assertiveness. Three items highly related to this scale are: 

Other students look to me for leadership. 

Other students look to me for ideas. 

In discussions with my friends, my point of view usually wins. 

Scale V - PEER AFFILIATION 

Students with high scores on this scale consider their relationships 
with other students to be both of high quality and of considerable im- 
portance to them. They see themselves as approved of and valued by their 
peers. They like to be with other students. Students with low scores 
do not see their peer relationships as an asset. They view other students 
as unfriendly, do not accept the responsibilities of friendship easily, 
and have few friends. Three items highly related to this scale are: 

I make friends easily. 

Other students are usually fair to me. 

I can count on my friends when I *m in trouble. 

Scale VI - TEACHER AFFILIATION 

Students with high scores on this scale like their teachers. They 
see the teacher as helpful, attentive, understanding, and generous. 
Stuaents wit>* low scores see the teacher as arbitrary, inconsiderate 
of childre .nd/or as a source of emotional pain. Three items highly 
related tc ~ scale are: 

My teachers like to help me. 

When I do something wrong, my teachers correct me without 

hurting my feelings. 
My teachers expect too much of me. 

Scale VII = SCHOOL AFFILIATION 

Students with high scores view school positively, enjoy going +o 
school, and enjoy the activities associated with school. Students 
scoring low on this scale see school as a hassle that !eeps them from 
doing what they want to do. Three items highly related to this scale are: 
I like to stay home from school. 
This school is like a jail. 

School frequently keeps me from doing what I want to do. 



77 



- 62 - 



APPENDIX D 



SUMMARY OF FACTORS 



I N 



TEST OF DIVERGENT THINKING 



9 

ERJC 



78 



• 63 



APPENDIX D 



S UMMARY OF FACTORS IN TEST OF DIVERGENT THINKING 

Five raw scores are obtained. They include Fluency, Flexibility, 
Originality, Elaboration, and Title. A brief summary of each follows. 

FLUENCY ; Quantity of production by count of frames attempted regardless 
of what was done in each. 

Rationale: Creative people are productive, hence obtain higher 
fluency. 

FLEXIBILITY : Number of times the picture shifts from category of first 
frame across the four possible categories li* + ed below: 

Living (L) - person, face, flower, tree, r al, etc. 

Mechanical (M) - boat, spaceship, bicycle, car, tool, toy, equip- 
ment, etc. 

Symbol (S) - letter, number, name, something expressing a meaning, 
etc. 

View (V) - city, highway, house, yard, park, etc. 

Rationale: Creative people will shift often rather than rigidly 
hanging on to one way or one category. Not fixed but 
flexible. 



ORIGINALITY : Where person works on drawing. 

Each frame has a closed part created by the stimulus line or form 
shown. This part acts *s a restriction to a less creative person. 
Originality is highest ror those who draw in and around the form 
or restricted part. 

Rationale: Less creative people are blocked jy the closed portion 
and will avoid it. More creative people will work 
inside the closed part and will be structured from 
outside. Highly creati . people will create a synthesis 
and not be structured nor blocked by any closed portion. 



ELABORATION: Where details are placed making picture asymmetrical- 



TITLES: Vocabulary skill and creative meaning in titles are scored. 
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PART 1 

D IRECTIONS : Indicate how much you AGREE or DISAGREE with each of the following 

statements by circling the appropriate letter. Circle "a" if you STRONGLY 

DISAGREE with the statement. Circle " b " if you DISAGREE with the statement a 
little. Circle "c" if you are UNDECIDED about whether you agree or disagree 

with the statement. Circle "d" If you AGREE with the statement a little. Circle 
V if you STRONGLY AGREE with the statement. 



As an example, if you AGREE a little that computers are noisy, then circle "d" 
as shown below: 

Computers are noisy a b c (T) e 

Or, if you are UNDECIDED about whether computers are noisy, circle "c H as shown 
below: 

Computers are noisy a b ^T) d e 

If you have any questions, ask your teacher. 








a 


u 
U 


c 


d 


e 


1. 


I would like to learn more about computers... 


a 


b 


c 


d 


e 


2. 


Working with a computer would probably make 
















a 


b 


c 


d 


e 


3. 


I feel helpless around a computer 


' a i 


b 


c 


d 


e 


4. 


Computers sometimes scare me 


a 


b • 

1 


c 


d 


e 


5. 


I would very much like to have my own 
















a 


b 


c 


d 


e 


6. 


I would like the idea of taking computer 




1 












a 


b I 


c 


d 


e 


7. 


I e.-Joy using computers in my classes 


i 

a 1 


b ; 


c 


d 


e 


8. 


1 

Walking through a room filled with computers J 














would make ? ie feel uneasy 1 


a 


b 


c ■ 


d 


e 


O 


L 




I 
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9. I feel uneasy when I am with people who are 

talking about computers 

10. I enjoy working with computers 

11. I feel confident about my ability to use 
computers 

12. It is my guess that * am ncrt the kind of 

person who works well with computers 

13. On the whole, I ^an cope with computers in 

my daily liv^? 

14. I am able to work with computers as well as 

most others my age 

15. Computers are gaining too inuc'i control over 
people's lives 

16. > general, females can do ; > A as well as 

rr es in computer careers 

17. Wore females than males have the ability to 
became computer specialists 

18. Jsing computers is mor^ for me^s than for 
females 

19. Studying about computers is just as important 

for females as for males 

20. Men make better scientists and engineers than 
women do 

21. Falsifying infor ^ion in computers is a 
serious crime 

22. Access to personal information in comouter 

files is a serious problem 

23. Organizations should not be allowed tc create 
secret computer files contain'ng detailed 
information rega.ding people's personal lives 

24. Becau.e of computerized information files, too 
many people have information about other people... 
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26. 



27. 



28. 



29. 



30. 



To protecc people's privacy it is nece?sary to 
have laws regarding computer files that 
contain personal data 

Every secondary s '--iol student should have 
some minimal under „v.and ing of computers 



Every secondary schoo 1 student should be able 
to write a simple program 



Every secondary school cudent should learn 
abcut the role that computers play in our 
societ 

Computers can be a useful instructional aid in 
many subject areas other than mathematics 

Computers provide more disadvantages than 
advantages in education 



/ 



b 
b 



/ 



d 
d 



e ! 



DIRECTIONS : Indicate whether you think each of the ^ollowino values is UNIM D 0RTANT, 
IMPORTANT, or EXTREMELY IMPORTAN" ^y circling the appropriate letter. Circle "a" if 
you think the value is UNIMPORTANT. Circle "b" if you think the value is IMPORTANT. 
Circle "c" if you think it is EXTREMELY IMPORTANT. 

As an example, if you think saving money is TXTREMFLY IMPORTANT, circle "c" 
as shown below: 



Saving money 



fey 



31. 
32. 
33. 

erJc 



7 



Freedom 

World Peace 

Economic Growth 

8J 



a 
a 



^ 4> / 



b 

b 
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34. Scientific Knov;le1re | a 

35. Privacy a 

36. Technological Advancement , a 

37. Computerization a 

38. Efficiency a 

39. Love and Friendship d 

40. Self Rescect a 




DIRECTIONS : Beiow are some ac^ectives that can be used to describe computers. 
For each adjective circle the alternative which best expresses how you fee. 
about computers. If you aren't sure how yo»i feel, circle "undeci Jed . " 
fis an exampl* if you feel that computers are v ery big , then circle as shown 
here: "~ 



a. not big k big r c. very big ) d. undecided 

If yoi 1 fee"; '-at computers are not big , then circle as showr: here: 

no. ^T^) b. big u. very g d. undecided 

Circle one cil rnative for each of the eight adjectives. 

COMPUTERS ^E: 



41. 


a. 


not personal 


b. 


personal 


c. 


very personal 


d. 


undecided 






not frustrating 


b. 


frustrating 


c. 


very frustrating 


d. 


undecided 


43. 


a . 


not good 


b. 


good 


c. 


very good 


Q . 


undecided 


44. 


a. 


not humanizing 


b. 


humanizing 


c. 


very humanizing 


d. 


undecided 


45. 


a. 


not challenging 


b. 


challenging 


r 


very chal lenging 


d. 


undec ided 


46. 


a. 


not bad 


b. 


bad 


C. 


very bad 


d. 


undecided 


47. 


a . 


not impersonal 


b. 


impersonal 


c . 


very impersonal 


d. 


undecided 


48. 


a. 


not dehumanizing 


b. 


dehumanizing 


c. 


very dehumanizing 


d. 


undecided 
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D IRLCTIONS : For each of the following questions, circle the letter beside 
the best answer. If ynij do not know the answer to a question, do not leave 
the item blank; circle che letter beside "I don't know." Use the "I don't 
know" response as little as possible. Use +ie "I don't know" response only 
when you don't have even a guess about the best answer. Do NOT leave any 
item blank that ycu attempt; either circle the letter beside an answer or 
"I don't know." 



1. p olice sometimes use computers to help identify stolen cars. 

a. true 

b. false 

c. I don ' t know 

2. Mi. st hospitals give injections by computer. 

a. true 

b. false 

c. I don ! t know 

3. Computers cannot be used to assist in teaching English grammar. 

a. true 

b. false 

c. I don't know 

4. Computers are not really used very much yet except by scientists. 

a. true 

b. false 

c. i don't know 

5. Government officials use computers to store and retrieve large amounts 
of information about "itizens. 

a. true 

b. false 

c. I don't know 

6. People often use computers to store large amounts of information they 
wish to use over and over again. 

a. true 

b. false 

c. I don't know 

7. Computers help people mak^ decisions by providing correct answers to 
any question. 

a. true 

b. false 

c. I don't know 

8. Computers help people make decisions by telling them if their problem 
is important. 

d. true 

b. false 

c. I don't know 
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9. Computers have been used to make information and products available 
to the consumer. 

a. true 

b. false 

c. I don't know 

10. Computers are used to commit crimes, especially stealing money and 
stealing or falsifying information. 

a. true 

b. false 

c. I don't know 

11. Identification numbers and passwords are a primary means for restricting 
undesired access tc computer files. 

a. true 

b. false 

c. I don't know 

12. Use cf computers in education always results in less personal treatment 
of student:. 

a. true 

b. false 

c. I don't know 

13. Privacy is er. issue with files containing personal information about 
people. 

a. true 

b. false 

c. I don't know 

14. The increased use of computers in our society both eliminates and creates 
jobs. 

a- true 

b. false 

c. I don't know 

15. Almost all people in our society are affected in some way by computers. 

a. true 

b. false 

c. I don't know 

16. In order to use a computer you would have to be in the sar 9 building 
as the computer. 

a. true 

b. false 

c. I don't know 

17. Computers are able to think in every way just like peorle. 

a. true 

b. false 

c. I don't know 

18. Using computers can free one r o do more creative tasks, but this may 
lead to more dependence upon machines. 

a. true 

b. false 

c. I don't know 

o Sb 
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19. In order to use any computer you would have to use a telephone. 

a. true 

b. false 

c. I don't know 

20. In order to use a computer a person must know how to program, 

a. true 

b. false 

c. I don't know 

21. Computers are not good for tasks that require 

a. speed 

b. accuracy 

c. intjition 

d. something to oe done over and ever again 

e. I don't know 

22. If your charge bill has an error, it was probably caused by: 

a, breakdown of the computer 

b, mistakes made by people 

c, poor design of the computer 

d, general weaknesses of machines 

e, I don't know 

23. The main duty of a c jter programmer is to: 

a, operate a computer 

b, prepare instructions for a computer 

c, schedule jobs for a computer 

d, design computers 

e, I don't <<now 

24. The computer related job closest to that of a typist is: 

a. computer operator 

b. keypunch operator 

c. system? analyst 

d. computer programmer 

e. I don't know 

25. Which of the following persons is the most likely to be associated with 
the design oi computers? 

a. keypunch operator 

b. computer operator 

c. computer programmer 

d. computer scientist 

e. I don't know 

26. A basic use of computers in libraries involves: 

a, information storage and retrieval 

b, simulation and modelling 

c, process control 

d, computation 

e, I don't know 
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27. A basic use for computers in the design of airplanes is: 

a. simulation and modelling 

b. process control 

c. making reservations 

d. keeping inventory 

e. I don ' ^ know 

28. Tne most questionable use of large computer files is: 

a. government planning 

b. research 

c. checking on people 

d. administration of social programs 

e. I don't know 

29. Which of the following is a limiting consideration for using computers? 

a. cost 

b. software availability 

c. storage capacity 

d. all of the above 

e. I don't know 

30. Whi:h is not characteristic of most information systtus? 

a. a large volume of information is stored and usej 

b. the information is organized 

c. the basic purpose is to provide reports and summaries of the data 

d. they contain only alphabetic data 

e. I don't know 

31. The decade of first extensive manufacturing of computers was: 

a. 1860's 

b. 1890' s 

c. 1920 's 

d. 1950's 

e. I don't know 

3^. Computer software is a term describing: 

a. computer programs 

b. electronic components encased in soft plastic or rubber 

c. people who work with computers 

d. mechanical and electronic parts of a computer system 

e. I don't know 

33. In addition to input and output equipment, computers contain: 

a. terminals, paper, transistors 

b. memory units, control units, arithmetic units 

c. printers and typewriters 

d. telephones, keyboards, television screens 

e. I don't know 

34. A computer s ystem is best described as: 

a. processing 

b. progr mming, input and output 

c. input jd output 

d. input, processing and output 

e. I don't know 
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35. The physical parts of a computer are referred to as: 

a. programs 

b. hardware 

c. software 

d. manuals 

e. I don't know 

36. When in operation, a computer: 

a. follows a set of instructions written by people 

b. thinks just like a person 
c recalls answers from memory 

d. translates data from digital to analog code 

e. I don't know 

37. Computers cannot run without: 

a. bl inking 1 ights 

b. keyboards 

c. instructions 

d. all of the above 

e. I don't know 

38. . T n order to program a computer a person: 

a. can use any English language words 

b. can use any English or foreign language words 

c. must use programming language numbers, not words 

d. must use the words from a programming language 

e. I don't know 

39. At any given moment, a computer's memory unit can store 

a. programs 

b. data 

c answers 

d. all of the above 

e. I don't know 

40. Data processing is best described as* 

a. the collection of data 
b> producing reports 

c. manipulating data according to instructions 

d. using punched cards in a keypunch machine 

e. I don't know 

41. A computer program is a: 
c course on computers 

b. set of instructions to control the computer 

c. computer generated presentation 

d. piece of computer hardware 

e. I don't know 

42. Computer processing of data may involve: 

a. searching 

b. summarizing 

c. deleting 

d. all of the abo< e 

e. 1 don't know 
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The computer must have two types of information tc solve th° problem: 

a. the problem and the answer 

b. the name of the program and user number 

c. the data and the instructions 

d. the name of the program and your name 

e. I don't know 

A new£paDer publisher has the fol owing infcrmatun about subscribers 
stored in the computer. They are name, address, and renewal date. 
How would you arrange the information to be most useful to the delivery 
person? 

a. ordered listing by address 

b. ordered listing by renewal dates 

c. alphabetical listing of streets 

d. ordered listing by zip code 

e. I don't know 

45. Choose the corrected output for the procedures described below: 

1 list the three names Brown, Anderson and Crane in alphabetical order 

2. remove the last name from the list 

3. if only one name is left, stop. Otherwise, go on to step 4. 

4. list the remaining names in reverse order 

5. go back to step 2 

Output 

a. Anderson, Brown, Crane 

b. Brown 

c. Anderson Brown 

d. Anderson 

e. None of these 



43. 



44. 
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An algorithm (flowchart) to determine the weekly wages of employees in a 
bakery is shown below. Employees are paid $4 per hour up to 40 hours per 
week. 



[Start | » j Input hours worked, call this H 

I 

, L 

Multiply H by 4, call this A 



Print Al dStopj 



Employees are also Daid "time-and-a-half" ($6 per hour) for overtime (hours 
worked over 40). How would you extend the flowchart below to include over- 
time pay. Select answer a, b , c, d, or e. 



Start) — -) | Input hours workjd, call this H | 



fMultiply H by 4, call this A 



|_J«- H>40 



No 





f 

nt A 


> 


f 


f 


[ Stop 



Yes 



Subtract 40 from ri 
flCall this T 



I 



a. fMultiply T by 6, call this B 



Print Bj 



c. i Multiply T~by 2, call this B| 



Print B 



b. [Multiply T~by6, call this B 



Print A & B ; 



d. Multiply T by 2, call this B 

m ; — 

1 Print A &Tj 



e. I don't know 
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DIRECTIONS : If you have never written a computer program, STOP: Do NOT 
answer items 1-3 below. Answer items 1 - 3 only if you have written a 
computer program before. 

1. Choose the correct output for the computer program shown below: 



1 


LET A 


= 3 


2 


LET B 


= 4 


3 


LET C 


= A 


4 


LET B 


= C 


5 


LET A 


= B 


6 


PRINT 


A, 8 


7 


END 





Output 
T. T4 

b. 4 3 

c. 3 3 

d. 4 A 

e. I don't know 



2. Whsn run on a computer, the following program will: 

1 INPUT A, B, C, D s E 

2 LET S = A+B+C+D+E 

3 LET M = S/5 

4 PRINT S,M 

5 END 

a. Calculate the sum of five input values 

b. Calculate the average of five input values 

c. Print the sum and average of five input values 

d. al 1 of the above 

e. I don't know 



3. This program instructs the computer to count by two. 

10 LET M = 0 

20 LET M = M + 2 

30 PRINT M 

40 IF M<100 THEN 20 

50 END 

Which change will produce a program which can be used to count by A? 
(For example, A=3, 5, or 8.) 

a. 5 READ 1 d. 5 LET X = A 

7 DATA 3,5,8 10 LET M = X + A 

b. 5 LET M = A e. I don't know 
30 PRINT A 

c. 5 INPUT A 

20 LET M = M + A 



- 77 



APPENDIX F 



PREPARED 
STUDENT 



QUESTIONNAIRE 



- 78 - 



MICROCOMP U TER PROJECT 



STUDENT INTERVIEW QUESTIONS 



NAME SCHOOL 



GRADE GROUP 



1. During the past two years you have been involved in 
studying and learning how to use computers: 

a. What activities did you complete in this program? 



b. Wnat did you especially enjoy about the materials? 



c. Is there anything you disliked? (De. cribe) 
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d. The favorite thing you did in the comput r program 
was : 



How has the use of the computer software helped 
you in your school subjects? 



f. Have you developed any projects as a result of 
this program 0 (Describe) 



g. During the project have you or your parents 
purchased a computer for use at heme? 

YES NO 



If YES, was the purchase a result of your 
participation in the project? 

YES NO 
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IN-SERVICE PROGRAMME 



A. Dr. H. Hallworth and Professor A, Srebner, University of Calgary, 
were contracted and provided the initial in-service programme for 
teachers and administrators as follows: 

1. April 22, 1982 - Explanation of the Parts of the Computer, 
Computer Terminology, A History of the Computer. 

2. April 29, 1982 - Basic Explanation of the Operation of the 
Bel 1 and Howel 1 Microcomputer. 

3. May 06, 1982 - Elements of Basic Programming: Instructions, 
Commands, Functions . 

4. May 13, 1982 - Continuation of Basic Programming Skills. 

5. May 20, 1 982 - Basic Programming Topics, incluoing Copying 
a Diskette , Initializing and Looping. 

Several topics of computer literacy such as the following were dis- 
cussed in the in-service programme: computer awareness, computer- 
assisted instruction, computer-managed instruction, and programming 
skills. 

The in-service programme was evaluated by the staff participating in 
the sessions . 



B. August 26 , 1982 - Ms. Donna Iverson of JEM Research of Victoria con- 
ducted a session on the evaluation of courseware. 

C. September 16, 1982 - Mr. Rob Cowie was assisted by Mr. Neil Hall 
(both are teachers in the Willow Creek School Division) in 
completing a wel 1 -received review of in-service topics completed to 
that time. 

U. October 22, 19 82 - Mr. Bob Martin, Electrical and Electronics Super- 
visor in the WTTlow Creek School Division, completed a full-day 
in-service on the topics: "The Line Printer and Its Utilization" 
and "An Introduction to Graphics." 

E. It was necessary to cancel two planned in-service sessions by Dr. 
H. Hallworth for January and March, 1983. 

F, M ay 19, 1983 - Mr. John Gray, University of Lethbridge, presented a 
workshop session on the topic of "Te ;t Files." Mr. Gray completed a 
iollow-up session on the same topic on Ju.ie 27, 1983. 
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As a follow-up to the in-service activities, teaching resource 
materials were distributed to each of the teachers. The books 
Computer Tutor and Computers Don't Byte were distributed as teaching 
resources for developing computer awareness and literacy skills. In 
addition, a course developed for teaching computer literacy was 
circulated - Computer Literacy: Introductory Course of the Griff in 
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LISTING OF COURSEWARE USED IN THE STUDY 



1. 


Algebra Drill and Practice 1 (Harper and Row) 

a r 


2. 


Algebraic Expressions (Follett) 


3. 


Basic Writing Competency Program (Follett) 


4. 


English Achievement I - IV (Follett) 


5. 


Graphics Processor Programs 


6. 


Math Solving Equations - Levels 1-4 (Follett) 


7. 


M.E.C.C. Math, Volunes I, II and III 


8. 


M.E.C.C. Spelling, Volumes I and II 


9. 


Mi Hi ken Math 


10. 


Polynominal Practice (Sunburst) 


11. 


Solvi ng Quadratic Equations (Follett) 


12. 


Spread Sheets 


13. 


Survival Math (Sunburst) 


14. 


Tobbs Learns Algebra (Sunburst) 


15. 


Word Processing Programs 
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BULL ETI N 

OF THE 

MICROCOMPUTER LEARNING PROJECT 

Vol. I No. 1 Editors: Dr. G. Millar 

Dr . A, MacLeod 



It is the intention of this bulletin to highlight short articles 
(or excerpts) and to provide information and ideas for teachers 
involved in the Willow Creek Microcomputer Project. 

I. UPCOMING EVENTS 

1. Bob Martin will continue basic and more advanced instruction 
on October 22 at F. P. Walshe School. 

2. Dr. Hallworth will give a presentation on "Problem Solving 
using Microcomputers" on January 28 (tentatively ) . 



II. ARTICLES OF INTEREST TO TEACHERS AND STUDENTS 

An excellent article on computer literacy is attached, 
entitled "Computer Literacy". As one primary focus of our 
project is computer literacy, it is suggested that we consider 
seriously adopting the criteria of this definition in deter- 
mining direction for our students. 

ACCESS has begun production of a periodical entitled 
Bandwidth which is a special projects newsletter. In 
Volume 1, p. 13. there is an interesting article entitled 
"The Electronic Briefcase". In Volume 2, p. 35, note the 
discussion of the Laser Disc , and on p. 47, "On the Importance 
of Taking Computers Seriously". 

ACCESS has recently added three computer literacy video- 
tapes of potential interest to us. 

1. Parts of the Computer — Input/Output (12-15 min.) 

2 . Computers, Calculators and Electronic Video 
Games ( 10 min . ) 

3. How Computers are Used (15 min.) 

Alberta Education has recently released a listing of 
Supplementary Resources (print materials ), including suggest ea 
grade levels for readability. This material is available from 
the Superintendents Gffice. 
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Vol. I No. 1 Page 2 

Bulletin of the Microcomputer Learning Project 



III . PROJECT IDEAS 

It is recommended that students oe expected to 
complete projects that demonstrate understanding of the con- 
cepts involv?d in computer awareness and literacy. Some 
suggested ideas for projects include "The Use of Computers in 
Everyday Life". Students could collect articles and write 
precis of them noting similarities, differences, and trends 
in the use and applications of computers in society. 
Toachers are encouraged to collect articles with a view to 
developing a bank of resource materials apropos to computers. 
It is suggested that a field trip within your local town be 
considered to examine types of computers and to interact with 
users of the computers to enhance student understanding. 

Your ideas regarding projects are solicited so that 
we can share them with other project personnel. It is planned 
that examples of exemplary projects could be included in the 
research monograph to be published by the Department of 
Education. 
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TEST OF DIVERGENT THINKING, 
AND 
C. T. B. S. 
BY GROUPS, STATUS AND GRADE LEVELS 
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TABLE A 

RESULTS OF SELF OBSERVATION SCALE BY TREATMENT/COMPARISON GROUPS 

FOR TOTAL PROJECT GROUP 



TREATMENT GROUP 



SCALE 


PRE 


(N-78) 


POST 


(N=77) 


GAIN 


(N=75) 


A 


SD 


X 


SD 


X 


SD 


Sel f-acceptance 


61 .70 


22.51 


61 .69 


20.84 


.45 


24.40 


Sel f-se»ur ity 


60.22 


31.46 


56.71 


34.31 


-3.64 


36.56 


Se 1 f-conf idence 


72.15 


18.90 


7A.90 


16.58 


2.85 


21 .96 


Se 1 f-assurance 


45.60 


27.79 


51.52 


31 .05 


5.97 


32.27 


Peer af f i 1 iat i on 


56.58 


28.01 


52. 54 


29.04 


-4.23 


31.91 


Teache r af f i I i at ion 


71.31 


18.11 


63.62 


22.64 


-7.65 


23.80 


School affiliation 


66.32 


27.38 


59-52 


29.19 


-7.25 


27.65 



COMPARISON GROUP 



SCALE 


PRE 


(N=40) 


POST 


(N=38) 


GAIN 


(N=37) 


X 


SD 


X 


SD 


X 


SD 


Se 1 f-acceptance 


65.75 


20.46 


64.40 


22.50 


-2.43 


21 .50 


Se 1 f -secur i ty 


47.35 


30.49 


50.97 


29.54 


5.78 


27.58 


Sel f-conf i dence 


66.68 


24.58 


76.32 


19-67 


8.19 


19.34 


Sel f-assurance 


55.58 


33.60 


63.55 


33.70 


7.46 


25.57 


Peer af f i 1 iat ion 


58.25 


27.28 


58.40 


27.74 


-1.11 


22.29 


Teacher af f i 1 iat ion 


74.35 


17.68 


70.45 


21 .05 


-3.76 


22.77 


School af f i 1 i at ion 


72.62 


22.45 


73.74 


24.72 


1 .86 


24.76 
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TABLE B 

RESULTS OF TEST OF DIVERGENT THINKING BY TREATMENT/COMPARISON GROUPS 

FOR TOTAL PROJECT GROUP 

TREATMENT GROUP 



SCALE 


PRE 


(N-77) 


POST 


(N=76) 


GAIN 


(N=73) 


X 


SD 


X 


SD 


X 


SD 


n uency 


8.31 


3.02 


10.60 


2.15 


2.25 


3-56 


Flexibi 1 ity 


5.2k 


2.45 


7.28 


2.17 


1 .3k 


3.01 


Or igi na 1 i t v 


21 .S6 


7-90 


27-57 


6.20 


5.26 


S.33 


Elaborat ion 


8.99 


i». 70 


1 1 .54 


3-75 


2.kS 


5-35 


Title 


.7.22 


8.29 


21 .74 


6.6k 


4.32 


7.85 



COMPARISON GROUP 



SCALE 


PRE 


(N=40) 


POST 


(N=38) 


GAIN 


(N=37) 


X 


SD 


X 


SD 


X 


SD 


F! uency 


9.28 


2.51 


9.10 


2.53 


-0.22 


2.77 


FlexiJi 1 ity 


5.^1 


2.12 


6.58 


2.31 


1.31 


2.74 


Or i gi nal ity 


20.68 


6.53 


22.34 


6.64 


1 .65 


6.89 


Elaborat ion 


9.22 


3-35 


9-32 


4.11 


0.22 


4.86 


Title 


19-25 


6.81 


18.82 


5.78 


-0.78 


6.94 
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TABLE C 

RESULTS OF CANADIAN TEST OF BASIC SKILLS BY TREATMENT/COMPARISON CROUPS 

FOR TOTAL PROJECT GROUP 



TREATMENT GROUP 





PFE 


(N=65) 


POST 


(N=64) 


GAIN 


(N=64) 


SCALE 




SD 




SD 






X 


X 


X 


SD 


Vocabulary 


8.28 


1 .42 


9.64 


1.32 


1.32 


.58 


Reading 


8.40 


1 .22 


9.81 


1.18 


l .38 


• 73 


Math - Concepts 


8.39 


1 .48 


10.27 


1 .46 


1.84 


• 79 


Math - Problems 


8.10 


1 .52 


9-71 


1 .65 


1.57 


1.13 



COMPARISON GROUP 





PRE 


(N=34) 


POST 


(N=32) 


GAIN 


(N=32) 


SCALE 




SD 








SD 


X 


A 


SD 


X 


Vocabulary 


8.74 


1 -39 


9.89 


1.17 


1 .01 


• 76 


Read i ng 


8.62 


1 .4'' 


9.62 


1 .91 


• 90 


1.03 


Math - Concepts 


8.71 


1 .90 


10.52 


1 .64 


1 -71 


.82 


Math - Problems 


8.04 


1 .64 


9-55 


1.65 


1 .42 


1.13 



eric 
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TABLE D 

RE 'JLTS OF SELF OBSERVATION SCALE BY GIFTED/REGULAR STATUS 
FOR TOTAL PROJECT GROUP 

GIFTIu 





PRE 


(N=57) 


POST 


(N=58) 


GAIN 


(N=56) 


SCALE 


X 


SD 


X 


SD 


X 


SD 


Sel f-acceptance 


68.46 


18.80 


69.50 


18.55 


• 89 


19.50 


Sel f-secur i ty 


60 . 00 


30.71 


60.31 


31 .50 


1 .27 


29.12 


Se 1 f -conf i dence 


"71 m 


J ) "7Q 


On 1 Ji 

OU . 1 4 






1 Q Oft 

1 y .ye 


Sel f ^assurance 


51 ■ . 


oq n 1 


Co no 


"3 1 1 C 




9Q 1 Q 


Peer af f i 1 i at ion 


5*4.25 


29.30 


57.26 


28.03 


3-14 


28.57 


Teacher aff i 1 iat ion 


Ik. 11 


17.01 


71 .88 


16.30 


-2.68 


20.44 


School af f i 1 iat ion 


73-^9 


23.56 


66.67 


27.60 


-6.20 


22.45 


REGULAR 


PRE 


(N=6l ) 


POST 


(N=57) 


GAIN 


(N=56) 


CPA i r 


X 


SD 


X 


SD 


X 


£0 


Sel f-acceptance 


58.05 


23-38 


55.54 


21 .81 


-1 .89 


26.89 


Se 1 f-secur i ty 


51 .98 


32.18 


49.23 


33.41 


-2.32 


38.50 


Sel f -conf i dence 


69.62 


19-48 


70.51 


19.68 


0.02 


21 .55 


Sel f-assurance 


43-79 


30.^ 


48.79 


32.34 


5.04 


31 .21 


Peer aff i 1 iat ion 


59-85 


25.98 


51.65 


29.21 


-9.54 


28.31 


Teacher aff i 1 iat ion 


70. 12 


18.64 


59.77 


25.77 


-10.05 


25.74 


School aff i 1 iat ion 


63-75 


27.25 


fal .72 


25.41 


-2.29 


30.92 
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TABLE E 

RESUL S OF TEST OF DIVERGENT THINKING BY GIFTED/REGULAR STATUS 

FOR TOTAL PROJECT GROUP 



GIFTED 












(N=55) 




PRE 


(N=57) 


POST 


(N=57) 


GAIN 


SCALE 


X 


SD 


X 


SD 


X 


SD 


Fl uency 


8.67 


2.72 


10.47 


2.02 


1.74 


3.28 


Fl ex i b i 1 i ty 


5.24 


2.34 


7.44 


2.16 


2.17 


2.62 


Ori g i na 1 i ty 


21.95 


6.62 


27. 10 


6.11 


4.93 


8.10 


tlaborat ion 


9.47 


3.79 


11 .51 


4.01 


2.18 


5-56 


Title 


19-07 


7.7S 


22.40 


5-94 


3.02 


7.08 


REGULAR 












(N=55) 




PRE 


(N=60) 


POST 


(N=57) 


GAIN 


SCALE 


X 


SD 


X 


SD 


X 


SD 


Fl uency 


8.62 


3-05 


9.74 


2.66 


1 .09 


3-72 


Flex i b i 1 i ty 


5.36 


2.34 


6.65 


2.26 


l .30 


3.17 


Or i g ina 1 i ty 


21.10 


8.21 


24.54 


7.23 


3.16 


9.29 


Elaborat ion 


8.68 


4.68 


10.09 


3.88 


l .27 


4.99 


Title 


16.81 


7.82 


19.12 


6.65 


2.18 


8.70 



ERIC 
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TABLE F 

RESULTS OF CANADIAN TEST OF BASIC SKILLS BY GIFTED/REGULAR ? "ATUS 

FOR TOTAL PROJECT GROUP 



GRADES 7 - 9 



GIFTED 


PRE 


(N«i»9) 


POST 


(N=49) 


GAIN 


(N=49) 


SCALE 


X 


SD 


X 




X 


SD 


Vocabu lary 


9.21 


1 . 12 


10.36 


• 99 


1.14 


.73 


Read i ng 


9.16 


• 92 


10.42 


• 95 


1 .26 


• 76 


Math - Concepts 


9-32 


1 .30 


11.14 


1.10 


1 .82 


.84 


Math - Problems 


8.84 


1.34 


10.42 


1.41 


1.58 


1.06 



REGULAR 





PRE 


(N=50) 


POST 


(N=47) 


GAIN 


(N=47) 


SCALE 


X 


SD 


X 


SD 


X 


SD 


Vocabulary 


7-67 


1.27 


9.06 


1 .20 


1 -29 


• 53 


Read i ng 


7.81 


1 .28 


9-05 


1.56 


1.17 


• 97 


Math - Concepts 


7-70 


1 .53 


9-53 


1.47 


1.76 


• 77 


Math • Problems 


7-32 


1 .38 


8.86 


1.50 


1.45 


1.20 



ill) 



TABLE G 
RESULTS OF SELF OBSERVATION SCALE BY GRADF LEVEL 
FOR TOTAL PROJECT GROUP 



GRADE 7 - MEAN SCORES 



c r a i c 


PRE 


(N-3 


D 


POST 


(N=29) 


gain 


(N=29) 


X 




SD 


X 


SD 


X 




SD 


Sel f -acceptance 


63. 


13 


23 


.80 


56. 


m 


24 


68 


- 5. 


38 


30. 


69 


Se 1 f *secu r i t y 


61 . 


32 


30 


.37 


44. 


13 


30. 


80 


-15- 


17 


33. 


88 


Se 1 f -conf i dence 


66. 


29 


21 


.72 


72. 


72 


20 


20 


7. 


14 


30. 


50 


Sel "-assurance 


52. 


16 


35 


.09 


55. 


00 


31 


78 


4. 


97 


31 • 


95 


Peer aff i 1 iat ion 


56. 


16 


27 


.34 


47. 


72 


32. 


49 


- 7. 


41 


38. 


91 


Teacher aff i 1 ia t ion 


79. 


19 


10 


.58 


65. 


48 


20. 


35 


-13. 


48 


22. 


26 


School af f i 1 iat ion 


69. 


81 


24 


.3* 


57. 


48 


33. 


48 


-11 . 


79 


27. 


40 


GRADt o - nEAN SCORES 




























PRE 


(N=38) 


POST 


(N=39) 


GAIN 


(N=37) 


SCALE 


























X 




SD 


X 


SD 


X 




SD 


Se! f-acceptance 


64. 


71 


20 


>0 


65- 


28 


19 


07 


0. 


78 


iy. 


35 


Sel f-secur i ty 


57. 


50 


31 


.42 


59. 


08 


32. 


64 


2. 


46 


36. 


49 


Se 1 f-conf idence 


75. 


76 


111 


.84 


76. 


77 


13 


72 


1 . 


00 


16. 


71 


Sel f-assurance 


43- 


13 


23 


.28 


53- 


82 


30 


42 


9. 


40 


32. 


00 


Peer aff i 1 iation 


62. 


10 


23 


.88 


60. 


69 


25- 


65 


- 1 . 


40 


21 . 


37 


Teacher af f i 1 iat ion 


72. 


97 


17 


.21 


63. 


15 


25 


47 


- 9. 


97 


22. 


01 


School af f i 1 iat ion 


71 . 


40 


23 


.76 


64. 


41 


27 


28 


- 7. 


81 


30. 


01 



Continued on next page 
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TABLE G 

(Cont i nued) 



GRADE 9 - MEAN SCORES 





PRE 




(N-28) 


POST 


(N=29) 


GAiN 




(N-28) 


SCALE 


X 




SD 


X 


SD 


X 




SD 


Sel f-acceptance 


64. 


1 1 


20. 


08 


67.48 


18.89 


3- 


18 


22.03 


Sel f-security 


54. 


18 


34. 


k2 


63.38 


34.28 


10. 


96 


28.40 


Sel f-conf icience 


68. 


25 


22. 


26 


73-76 


19.79 


5. 


14 


16.66 


Sel f-assurance 


53 


25 


33. 


75 


61 .72 


35-98 


7. 


25 


28.76 


Peer af f i 1 iat ion 


50. 


57 


30. 


87 


53.00 


27-90 


1 . 


7 1 


23.16 


Teacher af f i 1 iat ion 


65. 


39 


20. 


93 


65.38 


20.01 


- 0. 


29 


24.28 


School affiliation 


62. 


96 


28. 


29 


62.69 


26.88 


1 . 


21 


24.56 



GRADE 10 - MEAN SCORES 





PRE 




(N=21 


) 


POST 


(N=18) 


GAIN 




(N=18) 


SCALE 


X 




SD 


X 


SD 


X 




SD 


Se 1 f-acceptance 


58. 


67 


24. 


46 


58.78 


22. 


66 


- 1 . 


CO 


20. 


00 


Sel f-securi ty 


47. 


05 


29- 


91 


49.06 


30. 


55 


- 0. 


94 


3i. 


06 


Sel f-conf idence 


69. 


05 


26. 


84 


79.17 


17. 


31 


7. 


12 


17. 


97 


Sel f-assurance 


49. 


19 


28. 


53 


49.89 


32. 


05 


1 . 


CI 


26. 


64 


Peer af f i 1 iation 


58. 


38 


29. 


32 


54.28 


28. 


90 


- 7. 


72 


32. 


97 


Teacher af f i 1 i at ion 


70. 


33 


20. 


78 


73.22 


21 . 


44 


3. 


06 


23. 


20 


School affiliation 


68. 


48 


29. 


10 


77.11 


22. 


03 


6. 


78 


18 


53 



NOTE: Values have been rounded to two decimal places. 

M N M stands for the number of valid responses per variable. 
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TABLE H 



RESULTS 


OF TEST OF 


DIVERGENT 


THINKING BY GRADE 


LEVEL 






FOR 


TOTAL PROJECT GROUP 






GRADE / 
















PRE 


(N=3D 


POST 


(N=Z9) 


GAIN 


(N=29) 


SCALE 




SD 




SD 






X 


X 


X 


SD 


Fluency 


7.84 


2.88 


10.52 


1 .92 


2.79 


3.33 


F*exibi I i ty 


4.8? 


2.39 


7.10 


1.88 


2.36 


2.41 


Or i gi nal i ty 


13-48 


7. 1*» 


25-76 


6.5^ 


6.69 


9.02 


E 1 aborat i on 


7.81 


3.82 


10.38 


3.34 


2.79 


4.55 


Title 


16.26 


7.kk 


19-93 


5.22 


3.79 


7-71 



GRADE 8 

PRE (N=39) POST (N=38j GAIN (N=37) 



SCALE 


X 


SD 


) 


< 


SD 


> 


< 


SD 


F1 uency 


7.54 


2. 


66 


10 


.45 


2 . 


40 


2. 


73 


3 


• 51 


Flexibi 1 i ty 


4.71 


2. 


45 


7 


.10 


2. 


28 


2 


19 


3 


• 51 


Or i gi nal i ty 


19-13 


7. 


02 


26 


.26 


6. 


63 


6 


60 


8 


77 


Elaboration 


8.00 


3. 


63 


10 


.47 


3. 


80 


2 


30 


5 


.04 


Title 


14.69 


6. 


59 


21 


.26 


6. 


14 


6 


05 


8 


09 



GRADE 9 

PRE (N=28) POST (N=29) GAIN (N=28) 



SCALE 


X 


SD 


X 


SD 


X 


SD 


F 1 uency 


10.32 


2.28 


9-45 


2.41 


-0.82 


2.71 


F lexi bi 1 i ty 


6.00 


1 .?8 


6.93 


2.27 


1 .04 


2.38 


Original i ty 


26.00 


6.54 


24.97 


6.70 


-1 .00 


7.03 


E 1 aborat i on 


10.36 


3.;2 


1 1 .24 


4.95 


1 .14 


5.96 


Title 


21 .89 


7.95 


20.69 


6.71 


-1.32 


7.20 



Continued on next page 
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TABLE H 

(Cont i nued) 



GRADE 10 

PRE (N=18) POST (N-18) GAIN (N-16) 

SCALE X SD X SD X SD_ 

Fluency 9-74 2.75 9-78 2.34 -0.19 2.4C 

Flexibility 6.22 2.07 " 3 2.74 0.75 2.89 

Originality 23.22 7.12 26.39 7-99 2.19 6.83 

Elaboration 11.56 5-35 11.44 3.82 -0.50 5-46 

Title 21.61 7.17 21.17 8.75 -0.69 4.50 



NOTE: Values have been rounded to two decimal places. 
N refers to the number of valid responses. 
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TABLE I 

RESULTS OF CANADIAN TEST OF BASIC SKILLS BY GRADE LEVEL 
FOR TOTAL TREATMENT GROUP 



GRADE 7 - GRADE EQUIVALENTS 



SCALE 



Vocabulary 
Reading 

Math - Concepts 
Math - Problems 



PRE (N=3 1 ) 



X SD 



7.58 1.21 

7-39 1.18 

7.26 1.42 

7.11 1.07 



POST (N=31) 



X SD 



8 . 1.00 

8.82 1.80 

9.09 1.22 

8.58 1.37 



GAINS (N=30 
(Gr. Equiv.) 

X SD 



1.08 0.39 

1.40 1.16 

'.81 0.88 

1.43 0.87 



GRADE 8 - GRADE EQUIVALENTS 

PRE (N=40) POST (N=40) GAINS (N=40) 

SCALE ;Gr - Ec l uiv -> 

X SD X SD X SD 



Vocabulary 


8 


34 


1 


.27 


10 


01 


1 


.28 


1 


.61 


0 


■ 59 


Read i ng 


8 


68 


1 


.05 


10 


.07 


1 


.11 


1 


.34 


0 


.68 


Math - Concepts 


8 


57 


1 


-05 


10 


• 63 


1 


• 34 


2 


.00 


C 


75 


Math - Problems 


8 


09 


1 


• 35 


9 


93 


1 


.47 


1 


.79 


1 


02 



GRADE 9 - GRADE EQUIVALENTS 

PRE (N=29) 



SCALE X SD 



Vocabulary 
Read ing 

Math - Concepts 
Math - Problems 



9.52 1.14 

9.40 0.85 

9-79 1.53 

9.18 1.60 



POST (N=29) 



X SD 

10.33 0.89 

10.25 0.98 

11.28 1 . 1 5 

10.39 1.62 



GAINS (N=29) 
(Gr. Equiv.) 

X jD_ 

0.81 0.68 

0.85 0.63 

1.50 0.71 

1.22 i.43 



Continuer' on next page 
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TABLE 
(Cont i nued) 



GRADE 10 - CONVERTED STANDARD SCORES (N = 21) 

PRE POST GAINS 



SCALES 



X SD X SD X SD_ 

Reading 145.19 16. 14 187.00 30.66 42.94 19-84 

Math 150.47 18.18 184.50 29-91 34.29 22.00 



NOTE: Values have been rounded to two decimal places. 
"N" stands for the number of valid responses. 
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APPENDIX K 



MEANS AND STANDARD DEVIATIONS 
OF 

TREATMENT AND COMPARISON STUDENTS' RESPONSES 

ON THE 

COMPUTER LITERACY QUESTIONNAIRE 



0 
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TABLE J 

ANALYSIS OF STUDENTS' PRE- AND POS T -TCST RESPONSES TC QUESTIONS OK 
COMPUTER LITERACY QUESTIONNAIRE 
BY TREATMENT AND COMPARISON GROUPS 



TREATMENT 



COMPARISON 



QUESTION 


PRE 


(N-78) 


POST 


(N-77) 


PRE 


(N=40) 


POST 


(N-38) 


X 




SD 


X 


SD 


X 


SD 


X 


SD 


ATTITUDES T0WARP COMPUTERS* 












1 


4.78 


0. 


53 


4.47 


0.68 


4.70 


0.72 


4.76 


0.49 


2 


1 .82 


0.80 


1 .62 


0.74 


1.88 


0.76 


1.63 


0.85 


3 


2.04 


0.96 


1.78 


0.90 


2.36 


1.06 


2.34 


1 .07 


4 


1 .88 


1 . 


02 


1 .77 


1 .02 


1.75 


1 .08 


1.76 


1 .00 


5 


4.69 


0. 


73 


4.56 


0.88 


4.75 


0.63 


4.82 


0.46 


6 


4.67 


0. 


68 


4.29 


0.93 


4.50 


O.96 


4.47 


C.80 


7 


4.46 


0. 


77 


4.42 


0.73 


4.10 


0.90 


4.24 


0.88 


8 


1.76 


0. 


88 


1 .5o 


0.70 


1.85 


0.86 


1 .60 


0.82 


q 


1.91 


0.88 


1 .88 


0.76 


2.10 


0.96 


2.13 


0.88 


10 


4.56 


0. 


80 


4.44 


0.70 


4.40 


0.74 


4.50 


0.69 


11 


4.08 


0. 


78 


3.95 


0.83 


3. "2 


1 .09 


3.47 


1 .06 


12 


1.96 


0.85 


2.17 


1 .03 


1.92 


0.83 


1 .84 


0.79 


13 


3.92 


0. 


79 


4.12 


0.76 


3-98 


0.80 


4.14 


0.75 


14 


3.91 


0. 


99 


4.03 


0.96 


3.52 


1.06 


3.50 


1.13 


15 


2.34 


1 . 


1 1 


2.73 


1.15 


2.15 


1 .00 


2.21 


0.99 


16 


4.38 


0. 


92 


4.49 


0.81 


4.60 


0.87 


4.63 


0.63 


17 


2.31 


1 . 


08 


2.33 


1 .05 


2.64 


1.06 


2.13 


0.88 


18 


1.87 


1 . 


00 


1.77 


0.93 


1.85 


0.86 


1.76 


O.91 


19 


4.61 


0. 


63 


4.51 


0.66 


4.55 


0.71 


4.60 


0.76 


20 


1 .94 


1 . 


05 


1 -97 


1.19 


1 .98 


1.07 


1.86 


1 .00 


21 


3-70 


1 . 


23 


3.65 


0.98 


3.58 


1.17 


4.14 


0.89 


22 


3-37 


1 . 


08 


3.78 


1 .07 


3-65 


1.17 


4.05 


0.98 


23 


3.89 


1 


12 


3-63 


1.13 


3.85 


1.41 


3.26 


1 .29 



Continued on next page 
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T A B L i . 

(Cont i nued) 



TREATMENT COMPARISON 



PRE 


(N-78) 


POST 


(N=77) 


PRE 


(N=40) 


POST 


(N=38) 


QUESTION X 


SD 


X 


SD 


X 


SD 


X 


SD 


ATTITUDES TOWARD COMPUTERS* 


( continued) 










24. 3.49 


0.89 


3.58 


1 .09 


3.42 


1.01 


3-50 


C.9S 


25. 3.73 


0.90 


3.84 


0.97 


4.00 


0.93 


4.0? 


1.07 


26. 4 13 


0.66 


4.20 


0.63 


4.28 


0.60 


4.54 


0.62 


27. 3.67 


0.91 


3.95 


0-79 


4.05 


0.82 


^.06 


1 .09 


28. 4.15 


0.77 


4.16 


0.63 


4.31 


0.52 


4.33 


0.74 


29. 4.45 


0.68 


4.43 


0.55 


4.52 


0.75 


4.39 


0.79 


30. 1.73 


0.83 


1.74 


0.73 


2.02 


1.10 


1 .76 


0 97 



IMPORTANCE OF VALUES** 



31. 


2.84 


0.37 


2.88 


0.32 


2.75 


0.44 


2.82 


0.39 


32. 


2.92 


0.27 


2.91 


0.29 


2.92 


0.?7 


3 


.00 


0.00 


33. 


2.37 


0.56 


2.40 


0.52 


2.28 


0.60 


2 


54 


0.51 


34. 


2.35 


0.51 


2.22 


0.53 


2.42 


0.59 


2 


27 


0.63 


35. 


2.52 


0.57 


2.75 


0.44 


2.50 


0.64 


2 


• 52 


0.62 


36. 


2.39 


0.59 


2.30 


0.5'4 


2.38 


0.63 


2 


.46 


0.56 


37. 


2.25 


0.56 


2.14 


0.53 


2.32 


0.53 


2 


.33 


0.54 


38. 


2.22 


0.57 


2.31 


0.52 


2.40 


0.54 


2 


.48 


0.51 


39. 


2.76 


0.43 


2.95 


0.22 


2.82 


0.50 


2 


• 94 


0.35 


40. 


2.67 


0.53 


2.83 


0.38 


2.72 


0.55 


2 


.88 


0.42 


DESCRIBING COMPUTERS*** 
















41 . 


1 .65 


0.80 


1 .80 


0.93 


1.85 


0.86 


1 


.91 


0.96 


42. 


3.30 


0.88 


3.09 


1 .00 


3.65 


0.62 


3 


.25 


0.95 


43. 


3.60 


0-59 


3.53 


0.62 


3.62 


0.54 


3 


.59 


0.56 


44. 


2.06 


0.90 


1.87 


0.90 


2.20 


0.79 


2 


.03 


0.93 
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ERIC 



TABLE J 

(Com i nued) 



TREATMENT COMPARISON 
PRE (N=78) POST (N=77) PRE (N=40) POST (N=38) 
QUESTION X SD X SD X SD X SD 



DESCRIBING COMPUTERS*** (continued) 



45. 


3 


32 


0.61 


3.40 


0.52 


3 


50 


0 


56 


3-53 


0.57 


46. 


3 


91 


0.40 


3.88 


0 43 


3 


88 


0 


.40 


3.94 


0.35 


47. 


2 


78 


0.98 


2.83 


0.89 


2 


80 


1 


.02 


2.69 


1.00 


48. 


3 


08 


0.86 


2.96 


0.95 


3 


08 


0 


• 92 


3.09 


1 .06 



Based on a 1 to 5 scale, where 1 = strongly agree 

5 - strongly disagree 

Based on a 1 to 3 scale, where 1 = unimportant 

2 = important 

3 = extremely important 

Based on a 1 to k choice, where I indicated a response expressing 
a most negat i ve feeling about computers and k indicated a most 
pos i t i ve feel ing. 
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T ABLE K 

ANALYSIS OF STUDENTS' PRE- AND POST-TEST RESPONSES TO QUESTIONS 
ON COMPUTER LITERACY QUESTIONNAIRE 
FOR THE TREATMENT GROUP, BY SEX 



MALES 



FEMALES 



QUESTION 


PRE 


(N-47) 


POST 


(N=45) 


PRE 


(N=3D 


POST 


(N=32) 


X 


SD 


X 


SD 


X 


SD 


X 


SD 


ATTITUDES TOWARV COMPUTERS* 












i . 


4 .83 


0 . 43 


4. 5o 


0.75 


4.71 


0.64 


4.31 


0.54 


2 . 


1 .77 


0.81 


1 .47 


0.6b 


1 .90 


0.79 


1 .84 


0.81 


3- 


1 .98 


0 . 90 


1 .67 


0.74 


2.13 


1 .06 


1 .94 


1 .08 


i 

4. 


1 .74 


0. 87 


I .62 


0.94 


2.10 


1.19 


1 .97 


1.12 


5. 


1 0 r 

4. 35 


0 . 62 


4.60 


0.99 


4.45 


0.81 


4.50 


0.72 


6. 




0.57 


4.42 


0.92 


4.55 


0.81 


4.09 


0.93 


7. 


4 . 56 


0 . 75 


f. 1-0 

4 . 5o 


0.72 


4.29 


0.78 


4.19 


0.69 


8. 


1 .57 


0 . 68 


1 f. -I 

1 .47 


0.62 


2.03 


1 .08 


1.69 


0.78 


9- 


1.89 


0.91 


1.76 


0.74 


1 .94 


0.84 


2.06 


0.76 


10. 


4.66 


0.79 


4.56 


0.72 


4.41 


0.80 


4.28 


0.63 


1 1 . 


4.19 


0.68 


4.11 


0.71 


3.91 


0.89 


3.72 


0.92 


12. 


1.83 


0.84 


2.00 


1 .02 


2.16 


0.85 


2.41 


1 .01 


13- 


4.00 


0.83 


4.20 


0.87 


3. 81 


0.70 


4.00 


0.57 


14. 


3.92 


1 .04 


ii. ' i 


0.94 


3.91 


0-93 


3.91 


1 .00 


15. 


2.36 


1 .07 


2.51 


1 .12 


2.31 


1.18 


3.03 


1.15 


16. 


4.30 


0.83 


4.31 


0.79 


4.50 


1.05 


4.75 


0.76 


17. 


1 .98 


0.94 


2.00 


0.77 


2 .81 


1.11 


2.81 


1 .22 


18. 


1 .96 


0.93 


2.00 


1 .02 


1 .75 


1.11 


1 .44 


0.67 


19- 


4.55 


0.62 


4.33 


0.74 


4.69 


0.64 


4.75 


0.44 


20. 


2.26 


1.11 


2.29 


1 .24 


1.47 


0.76 


1.52 


0.96 


21. 


3.66 


1.37 


3.62 


0.94 


3-75 


1 .02 


3-69 


1 .06 


22. 


3.38 


1 .17 


3-71 


1.10 


3.34 


0.94 


3-87 


1 .02 


23- 


3.89 


1 .18 


3.52 


1 .09 


3.88 


1 .04 


3-78 


1.18 












Cont 


nued on 


next page 
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T fl 9 L E K 
(Cont i nued) 



MALES FEMALES 



QUESTION 


PRE 


(N=47) 


POST 


(N=45) 


PRE 


(N=3D 


POST 


(N=32) 


X 




SD 




X 


SD 




X 


SD 


X 


SD 


ATTITUDES TOWARD COMPUTERS 


;* 


continmtd) 














24, 


3.62 


0.87 


3.47 


1.12 


3- 


31 


0. 


90 


3-75 


1.05 


25. 


3-70 


0. 


88 


3. 


78 


1 .00 


3. 


78 


0.94 


3.94 


0.95 


26. 


4.18 


0. 


65 


4. 


22 


0 .64 


4. 


06 


0.67 


4.16 


u . 03 


27. 


3.77 


0 


79 


4. 


00 


0.77 


3. 


52 


1 . 


06 


3*88 


0.83 


28. 


4.23 


0 


60 


4. 


24 


0.61 


4. 


03 


O.98 


*K 03 


0 .65 




4.43 


0 


68 


4.47 


0.T5 


4. 


48 


0 


68 


4.38 


0.55 


30. 


1 .70 


0. 


86 


1 . 


69 


0. 76 


1 


78 


0 


79 


1.18 


C 39 


IMPORTANCE OF 


VALUES** 




















31 • 


2.89 


0 


• 31 


2. 


91 


0.29 


2 


75 


0 


44 


2.84 


0.37 


32. 


2.94 


0 


25 


2 


91 


0.29 


2 


91 


0 


30 


2.91 


0.3C 


33- 


2.34 




. ,6 


3 


38 




2 


41 


0 


56 


? 44 


U ■ J\J 


34. 


2.40 


0 


.50 


2. 


25 


0.49 


2 


.28 




2.19 


0.59 


35. 


2.62 


0 


49 


2 


80 


0.41 


2 


.38 


0 


.66 


2.69 


0.47 


36. 


2.47 


0 


.55 


2 


31 


0.51 


2 


.28 


0.63 


2.28 


0 .58 


37 


2.40 


0 


.50 


2 


20 


0.59 


2 


.03 


0 


.60 


2.06 


n It 

0 .44 


38. 


2.32 


0 


.59 


2 


38 


0 .54 


2 


.06 


0 


.51 


2.22 


0.49 


39- 


2.74 


0 


.44 


2 


91 


0.29 


2 


.78 


0 


.42 


3.00 


0.00 


40. 


2.64 


0 


.53 


2 


80 


0.40 


2 


71 


0 


.53 


2.88 


0.34 


DESCRIBING COMPUTERS*** 




















41 . 


1 .83 


0 


.82 


1 


• 93 


1.01 


I 


.38 


0 


• 71 


\.U 


0.79 


42. 


3.44 


0 


.89 


3 


.31 


n.95 


3 


.09 


0 


.86 


2.78 


1 01 


43. 


3.67 


0 


.47 


3 


.60 


0.65 


3 


• 50 


0 


• 72 


3.44 


0.56 


44. 


2.20 


0.98 


2 


.00 


0.90 


1 


.88 


0 


.75 


1.68 


0.87 
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TABLE K 

(Cont ! nueJ) 



MALES FEMALES 



PRE 


(N-47) 


POST 


(N=45) 


PRE 


(N-3D 


POST 


(N-32) 


QUESTION X 


SD 


X 




X 


SD 


X 


SD 


DESCRIBING COMPUTERS*** 


{contimizd) 










45. 3.24 


C.56 


3.47 


0.55 


3.44 


0.67 


3.31 


0.47 


kS. 3.3h 


0.25 


3.89 


0.38 


3.87 


0.56 


3.88 


0.49 


k7. 2.89 


1.04 


2.91 


0.87 


2.61 


0.88 


2.72 


0.92 


48. 3.24 


0.70 


3.04 


1 .06 


2.84 


1 .02 


1.84 


0.77 



* Based on a 1 to 5 scale, where 1 = strongly agree 

5 = strongly disagree 

** Based on a 1 to 3 scale, where 1 = unimportant 

2 = important 

3 = extremely important 

*** Based on a 1 to k choice, where 1 indicated a response expressing 
a most n egative feeling about computers and * indicated a most 
pos i tive feeling. 



123 



-108- 
TABLE L 

ANALYSIS OF STUDENTS' PRE- AND POST-TEST RESPONSES TO QUESTIONS ON 
COMPUTER LITERACY QUESTIONNAIRE 
FOR THE TREATMENT GROUP, BY STATUS 



GIFTED R EGULAR 

PRE (N=38) POST (N=38) PRE (N=^tO j POST (N=39) 

QUESTION X SD X SD X SD X SD_ 

ATTITUDES TOO/ARP COMPUTERS* 



1 . 


k. 


76 


0. 


63 


k. 


k5 


0.76 


k. 


80 


0 


ko 


1 

k 


'49 


0. 


60 


2. 


1 . 


79 


0. 


Ik 


1 


55 


0.60 


1 . 


85 


0. 


86 


1 


69 


0 


86 


3. 


2. 


05 


0. 


87 


1 


53 


O.56 


2. 


02 


1 


.05 


2 


03 


1 


09 


k. 


1 . 


97 


0 


92 


1 


66 


0.91 


1 . 


80 


1 


1 1 


1 


87 


1 


13 


5. 


k. 


63 


0 


85 


k. 


kl 


O.98 


k. 


75 


0 


• 59 


k 


.6*» 


0 


78 


6. 


k. 


58 


0. 


76 


k 


37 


0.85 


k. 


75 


0 


59 


k 


.20 


1 


00 


7. 


k. 


35 


0 


89 


k 


kO 


0.76 


k 


55 


0 


6k 


k 


kk 


0 


72 


8. 


1 . 


79 


0 


3k 


1 


53 


0.51 


1 


72 


0 


.85 


1 


• 59 


0 


85 


9- 


1 . 


82 


0. 


73 


1 


90 


0.80 


2 


00 


1 


00 


1 


.87 


0 


73 


10. 


k. 


53 


0 


92 


k 


k5 


0. 76 


k 


58 


0 


67 


k 


.kk 


0 


.6*» 


11. 


'4. 


03 


0 


85 


k 


10 


0.65 


k 


12 


0 


• 71 


3 


.80 


0 


95 


12. 


i . 


82 


u 


83 


1 


.82 


0.83 


2 


10 


0 


.86 


2 


.51 


1 


.10 


13. 


k. 


00 


0 


77 


k 


21 


0.70 


3.85 


0 


.80 


k 


.03 


0 


.81 


]k. 


k 


03 


c 


97 


k 


05 


0.96 


3 


80 


1 


.00 


k 


.00 


0 


■ 97 


15. 


2 


18 


1 


.01 


2 


.kO 


1.03 


2 


*»9 


1 


.19 


3 


.05 


1 


.19 


16. 


k 


50 


0 


.83 


k 


.50 


0.69 


k 


.27 


1 


.00 


k.kS 


0 


■ 91 


17. 


2 


2k 


1 


.10 


2 


.18 


0.96 


2 


.38 


1 


.08 


2 


.kl 


1 


.13 


18. 


1 


.8k 


0 


• 97 


1 


.87 


1.02 


1 


• 90 


1 


.Ok 


1 


.67 


0 


.8*» 


19- 


k 


.66 


0 


.k8 


k 


.k2 


0.68 


k 


.56 


0 


■ Ik 


k 


• 59 


0 


.Sk 


20. 


1 


.76 


1 


.00 


2 


.08 


1 .28 


2 


.10 


1 


.09 


1 


.87 


1 


.10 


21 . 


k 


.03 


1 


.08 


3-90 


1.01 


3 


■ 39 


1 


.30 


3 


.k] 


0 


.91 


22. 


3 


.60 


1 


.10 


3 


.8k 


1 .Ok 


3 


.15 


1 


.01 


3 


.12 


1 


. 10 


23. 


k 


.03 


0 


.85 


3 


.53 


1 .06 


3 


.76 


1 


.32 


3 


■ Ik 


1 


.20 
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TABLE L 

(Cont i nued) 



GIFTED REGULAR 



QUESTION 


PRE 


(N-38) 


P0S T 


(N-38) 


PRE 


(N=40) 


POST 


(N-39) 


X 


SD 


X 


SD 


X 


SD 


X 


SD 


ATTITUDES TOWARD COMPUTERS* 


[continued) 










24. 


3.37 


0.85 


3-55 


1 .00 


3.61 


0.92 


3.62 


1.18 


25- 


3.87 


0.81 


3-95 


0.84 


3.61 


0.97 


3.74 


1 .09 


26. 


4.18 


0.69 


4.05 


0.57 


4.08 


0.62 


4.33 


0.66 


27. 


3.68 


0.81 


3.84 


0.72 


3-65 


1 .00 


4.05 


0.86 


28. 


4.26 


0.64 


3-97 


0.59 


4.05 


0.88 


4.33 


0.62 


29- 


4.58 


0.55 


4.42 


0 . ?5 


4.32 


0.76 


4.44 


0.55 


30. 


1.68 


0.74 


1 .66 


0.71 


1.78 


0.91 


1 .82 


0.76 


IMPORTANCE OF VALUES** 














31. 


2.87 


0.34 


2.90 


0 '<1 


2.80 


0 .40 


2 87 


0 34 


32. 


2.97 


0.16 


2.92 


0.27 


2.88 


0.33 


2.90 


0.31 


33. 


2.37 


0.54 


2.45 


0.56 


2.37 


0. P 8 


2.36 


0.49 


34. 


2.24 


0.43 


2,27 


0.56 


2.46 


0.55 


2.18 


0.51 


35. 


2.55 


0.50 


2.73 


0.45 


2.49 


0.64 


2.11 


0.43 


36. 


2.42 


0.55 


2.24 


0.54 


2.37 


0.62 


2.36 


0.54 


37. 


2.21 


0.47 


2.10 


0,51 


2.29 


0.64 


2.18 


0.56 


38. 


2.34 


0.48 


2.32 


0.52 


2.10 


O.63 


2.31 


0.52 


39- 


2.87 


0.34 


2.92 


0.27 


2.66 


0.48 


2.97 


0.16 


40. 


2.66 


0.53 


2.74 


0.45 


2.68 


0.53 


2.92 


0.27 


DESCRIBING COMPUTERS*** 














111. 


1.79 


0.88 


1 .82 


0.90 


1.51 


0.71 


1 .80 


0.98 


42. 


3.50 


0.76 


3.32 


0.90 


3.10 


0.96 


2.87 


1 .06 


hi. 


3.55 


0.69 


3.47 


O.69 


3-65 


0.48 


3-59 


0.55 


44. 


2. 10 


0.89 


1.79 


0.88 


2.02 


0.92 


1 -95 


0.93 
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TABL E L 

(tont i nued) 



GIFTED REGULAR 



PRE 


(N=38) 


POST 


(N=38) 


PRE 


(N=40) 


POST 


(N=39) 


QUESTION X 


SD 


X 


SD 


X 


3D 


X 


SD 


DESCRIBING COMPUTERS*** 


[cc-Atime-d) 










45. 3.26 


0.60 


3.32 


0.52 


3.38 


0.63 


3.49 


O.51 


46. 4.00 


0.00 


3-92 


0.36 


3.82 


0.55 


3-85 


0.49 


47. 2.71 


1 .04 


2.90 


0.92 


2.85 


0.93 


2.77 


0.87 


48. 3-32 


0.74 


3.10 


1.01 


2.85 


0.92 


2.82 


0.88 



Based on a 1 to 5 scale, where 1 - strongly agree 

5 = strongly disagree 

Based on a 1 to 3 scale, where 1 = unimportant 

2 = important 

3 = extremely important 

Based on a 1 to k choice, where 1 indicated a response expressing 
a most negai i ve feeling about computers and '* indicated a most 
pos i t i ve feeling. 
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TABLE M 

ANALYSIS OF STUDENTS' PRE- AND POST-TEST RESPONSES TO QUESTIONS 
ON THE COMPUTER LITERACY QUESTIONNAIRE - PART II 
FOR THE TREATMENT AND COMPARISON GROUPS 



TREATMENT GROUP COMPARISON GROUP 

N = 80 N = 39 



QUESTION 


PRE-TEST 
Ad j us tea 
r ret] uency 

(« 


POST-TEST 
Ma j u s tea 
p rcvjuenv. y 

(*) 


PRE-TEST 

A rl 1 1 1 c ton 
HQ J U b IcU 

P ronnpnru 

(*) 


POST-TEST 

Arl inctpd 
F rpflnpncv 

(I) 




QA 9 


QA 1 


95 0 




D . 


1 7 


n n 

u . u 


0 0 


0 . 0 


C . 


2.5 


3.9 


5.0 


2.6 


9 a 


1 9 7 


7 8 




n 2 


D , 




71 L 




68 4 


C . 


13-9 


20.8 


25.0 


18.4 


5 a . 


A 7 


i 7 




0 0 


D . 




Q7 L 




1 nn ri 


C . 


3.8 


1 .3 


10.0 


0.0 


4 . d . 


C 1 


n n 


5 0 


5 ^ 


D . 


Q1 1 


96 1 


9 5 


94 7 


C . 


3-8 


3.9 


0.0 


0.0 


P . d . 


7Q 7 


87 0 


87 5 


86.8 




7 A 


1 3 


7 5 


5 ^ 


c . 


12.7 


11.7 


5.0 


7-9 


A a 


Q7 £ 


9ft 7 


97 


97 4 


D . 


n n 
u . u 


1 9 


2 6 


0 0 


C . 


2.5 


0.0 


0.0 


2.6 


7. a. 


43.0 


27-3 


5.5 


28.9 


b . 


46.8 


61 . 0 


4.0 


b0.5 


c . 


10.1 


11.7 


5.0 


10.5 


8. a. 


24. 1 


3-9 


20.0 


7.9 


b. 


54.4 


74 .0 


47.5 


73.7 


c . 


21.5 


22. 1 


32.5 


18.4 


9. a. 


75.9 


75-3 


65.0 


81 .6 


b. 


10.1 


3-9 


17.5 


2.6 


c . 


13-9 


20.8 


17-5 


15.8 


10. a. 


31.6 


57.1 


37.5 


71.1 


b. 


51-9 


19-5 


55-0 


15.8 


c . 


16.5 


23. 4 


7.5 


13.2 
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r A B l E M 
(Cont i nued) 







TREATMENT 


GROUP 


COMPARISON 


GROUP 






N = 80 




N = 39 








f RE-TEST 


POST-TEST 


PRE-TEST 


POST-TEST 






Adjusted 


Adjusted 


Adjusted 


Adjusted 






Frequency 


Frequency 


Frequency 


Frequency 


QUESTION 


(%) 


(*) 


(*) 


(*) 


1 1 . 


a . 


65.8 


93-5 


7.0 


100.0 




b. 


12.7 


1 . 3 


10.0 


0.0 




c. 


21 .5 

mm I ■ J 


5.2 


20. 0 


0.0 


12. 


a . 


31 .6 


20.8 


32.5 


44.7 




b. 




63.6 


50.0 


39-5 




c. 


19.0 


15.6 


17.5 


15.8 


13. 


a . 


59.5 


59.7 


65.0 


81 .6 




b. 


24.1 


18.2 


25.0 


2.6 




c. 


16.5 


22. 1 


10.0 


15.8 


Ik. 


a . 


92.4 


97. 4 


87.5 


97.4 




b. 


2.5 


2.6 


0.0 


2.6 




c. 


5.1 


0.0 


12.5 

1 mm a J 


0.0 


15. 


a . 


84.8 


96.1 


82.5 


100.0 




b. 


12.7 

1 tm a / 


2.6 


10.0 


0.0 




c. 


2.5 


1 . 3 


7.5 

/ ■ m* 


0.0 


16. 


a . 


36.4 


19.5 


30.8 


7.9 




b. 


55.8 


70. 1 


53.8 


81 .6 




c. 


7.8 


10.4 


15.4 

1 m* " ■ 


10.5 


17. 


a . 


24.4 


7.8 


28.2 


10.5 




b. 


71 .8 


92.2 


66.7 


81 .6 




c. 


3-8 


0.0 


5.1 


7.9 


18. 


a. 


79-5 


83. 1 


86.8 


89-5 




b. 


11-5 


5-2 


7.9 


2.6 




c . 


9.0 


11-7 


5-3 


7.9 


19. 


a . 


0.0 


0.0 


0.0 


0.0 




b. 


94.8 

m/ ■ " w 


94.8 


1 00 .0 


100.0 




c . 


5.2 


5.2 


0.0 


0.0 


20. 


a. 


57.7 


35-1 


66.7 


50.0 




b. 


34.6 


63.6 


28.2 


44.7 




c. 


7.7 


1 .3 


5.1 


5-3 


21 . 


a. 


3.8 


2.6 


5.1 


2.6 




b. 


6.4 


0.0 


5.1 


2.6 




c. 


59-0 


83-1 


71.8 


76.3 




d. 


2.6 


i -3 


7.7 


18.4 




e. 


28.2 


13-0 


10.3 


n.o 
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22. 


a. 


16.7 


11.7 


10.3 


5.3 




b. 


59-0 


72.7 


71 .8 


86.8 




c. 


5.1 


0.0 


5. 1 






d. 


6.4 


2.6 


5.1 


0.0 




e . 


1 O O 

12.8 


13.0 


7-7 


0.0 


23. 


a . 


34.6 


9-1 


23. 1 


21 . 1 




b. 


46.2 


84.4 


53.8 


76 3 




c. 


7.7 


5.2 


10.3 


0.0 




d. 


3.8 


1.3 


5.1 


2.6 




e . 


/. / 


0 . 0 


7-7 


0.0 


24. 


a . 


8.9 


14.3 


5.0 


26.3 




b. 


53.2 


51 .9 


52. 5 


k? . 1 




c. 


1.3 


0.9 


0.0 


0.0 




d. 


24. 1 


24.7 


30.0 


23.7 




e . 


12.7 


9.1 


12.5 


7.9 


25. 


a. 


1.3 


2.6 


15.0 


5.3 




b. 


15.2 


3.9 


10.0 


13.2 




c. 


15.2 


7.8 


72.5 


76.3 




d. 


67.1 


84.4 


2.5 


5.3 




e . 


1 .3 


1-3 


0.0 


0.0 


26. 


a . 


73.4 


88.3 


75.0 


86.8 




b. 


0.0 


i-3 


0.0 


2.6 




c. 


5.1 


1.3 


7.5 


2.6 




d. 


5.1 


1.3 


2.5 


7-9 




e . 


1 C r 

16. 5 


7.8 


15.0 


0.0 


27. 


a . 


54.4 


57.1 


47.5 


57.9 




b. 


19.0 


15.6 


22.5 


18.4 




c . 


3.8 


7-8 


5.0 


13.2 




d. 


7.6 


5.2 


10.0 


0.0 




e. 


15.2 


14.3 


15.0 


10.5 


28. 


a. 


21.5 


13.0 


12.5 


7-9 




b. 


20.3 


9.1 


15.0 


7-9 




c. 


26.6 


33.8 


37.5 


44.7 




d. 


7.6 


6.5 


7.5 


5-3 




e. 


24.1 


37.7 


27.5 


34.2 
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9Q 

zy . 
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4 1 . 0 


L 1 O 








b. 


2.5 


2.6 


7.5 


2.6 




c . 


7.6 


1 -3 


2.5 


2.6 




d. 


32.9 


63-6 


40.0 


65.8 




e. 


15.2 


5.2 


7.5 


0.0 


i n 


a . 


7 £ 
/- D 


7 1 

3 ■ I 


9 C 


n n 




b. 


6.3 


6.2 


2.5 


^.6 




c. 


20.3 


23. 1 


17.5 


13-2 




d. 


30.4 


46.2 


62.5 


76.3 




e. 


35.4 


21 .5 


15.0 


7.9 


q 1 


a . 


r 1 
P • 1 


D . D 


1 n n 
I u . u 


2 fi 




b. 


1 -3 


3.9 


2.5 


0.0 




c . 


9-0 


7-9 


2.5 


7.9 




d. 


53-8 


59.2 


62.5 


71 .1 




e. 


30.8 


22.4 


22.5 


18.4 


3Z , 


a . 


ZU . 0 


HO . 1 


1 n n 


^Z . 0 




b. 


24.4 


28.6 


35.0 


26.3 




c. 


0.0 


0.0 


7.5 


2.6 




d. 


24.4 


18.2 


27.5 


18.4 




e. 


30.8 


5.2 


2C.0 


0.0 


33- 


a . 


9 £ 


9 £ 


1 n i 
l u . 3 


c. ^ 
j • j 




b. 


67-9 


67.1 


48.7 


65.8 




c. 


6.4 


9-2 


7.7 


13-2 




d. 


9-0 


9.2 


17-9 


13.2 




e. 


14.1 


11 .8 


15.4 


2.6 


3h . 


a . 


n n 


9 6 


7 L 


2 6 




b. 


62.3 


23.4 


55.0 


42.1 




c . 


5.2 


1 -3 


7.5 


7-3 




d. 


22. i 


62.3 


25.0 


39-5 




e. 


10.4 


10.4 


5.0 


15.8 


35 . 


a , 


1 n L 

I U . H 


n n 


c n 
5 ■ u 


9 A 
Z ■ 0 




b. 


33.8 


70.1 


27.5 


68.4 




c. 


19.5 


10.4 


30.0 


5.3 




d. 


15.6 


14.3 


25.0 


13.2 




e. 


20.8 


5.2 


12.5 


10.5 


36. 


a. 


56.0 


84.4 


61 .5 


81 .6 




b. 


5-3 


0.0 


2.6 


2.6 




c. 


22.7 


5.2 


17-9 


10.5 




d. 


6.7 


7.8 


7.7 


2.6 




e. 


9-3 


2.6 


10.3 


2.6 
















tm- 


Cont inued 


on next page 



- 115 - 
"ABLE M 
(Com i nued) 





TDCATUCMT 

1 KtM I MtN I 


DAI 1 D 


mkiDAD 1 CAM P D A 1 1 D 

COMrARI SON bKOUr 






h — Br. 










PRF-TFQT 


rVD 1 1 CO 1 


r Kt 1 to 1 


r Uo I 1 to 1 




nQ J U S l cQ 


ngj UStcu 


mo j js tea 


Ma j u s tea 




Frequency 


Frequency 


Frequency 


Frequency 




(*) 


(1) 


(*) 


(« 


a . 


0,0 


0.0 


2.5 


2.6 


b. 


14.5 


2 6 


20 .0 


21 .1 


c. 




80.5 


62.5 


68.4 


d. 


13.2 


16.9 


15.0 


7-9 


e. 


3-9 


0.0 


0.0 


0.0 



38. 



a. 
b. 
c. 
d. 
e. 



5.2 
13-0 
11.7 
54.5 
15.6 



2.6 
0.0 
3-9 
89-6 
3-9 



12.5 
10.0 

15.0 
50.0 

12.5 



2.6 
7.9 
5-3 
81 .6 
2.6 
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40. 



41 
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a . 
b. 
c. 
d. 
e. 

a . 
b. 
c. 
d. 
e . 

a . 
b. 
c. 
d. 
e. 

a . 
b. 
c. 
d. 
e. 

a. 
b. 
c . 
d. 
e. 



5.2 
20.8 

6.5 
63.6 

3-9 

28.6 
18.2 
23.4 
3-9 
26.0 

35.1 
39-0 
15.6 
7.8 
2.6 

16. 9 
13.9 
5.2 
45.5 
19.5 



32 

3. 
53 

1 



9-0 



2.6 

9-1 
0.0 

87 0 
1 3 

24.7 
3-3 

53-2 
2.6 

15.6 

1-3 
81 .8 

9-1 
3-9 
3 9 

10.4 
52 
0.0 
2.6 

0.0 

15.6 
1.3 
83.1 

0.0 

0.0 



2.5 
7-5 
2.5 
87.5 
0.0 

37-5 
12.5 
32.5 



5. 
12. 



25.0 
57-5 
10.0 
2.5 
5.0 



12.5 
15.0 

5.0 
62.5 

5-0 

32.5 
2.5 

60.0 
0.0 
5.0 



0.0 
13.2 

0.0 
86.8 

0.0 

31.6 

7.9 
52.6 

0.0 

7.9 

7.9 
89.5 

0.0 
2.6 
0.0 

10.5 
2.6 
0.0 
76.3 
10.5 

29.7 
2.7 

62.2 
0.0 

5.4 



44. 



a. 
b. 
c. 
d. 




48.0 
10.7 
12.0 
4.0 
25.3 



51.4 
19.4 

6-9 
2,8 

19.4 
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19-7 


h 

i ■ 


it 
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b. 


30.3 


J 1 ■ 




46.2 


71 .4 




c. 


10.6 




q 


10.3 


3-6 




d. 


16.7 


1 3 


0 

L. 


10.3 


3-6 




e . 


22 7 


25. 


0 


12.8 


17.9 




a . 


20.0 


8 


A 


7 7 


7.1 




b. 


18. 5 


60 


n 


23 1 


64.3 




c. 


3.1 


8. 


6 


7.1 


0.0 




d. 


12.3 


1 ? 


q 


15. h 


3.6 




e . 


46.2 


10 


0 


46 2 


25 0 


COMPUTER 


PROGRAMMI NG 










1 . 


i. . 


41.2 
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U 


50.0 


37.5 




b. 


5-9 




n 

u 


12.5 


37.5 




c. 


23 5 


30 


7 
/ 


25 0 


12 5 




d. 


5 9 




0 


0.0 


1 2.5 




e . 


l j ' j 


9 


.3 


12 5 


0.0 


2. 


a . 


0.0 


9 


3 


14 3 


0.0 




b. 


22.2 


17 


3 


14.3 


0.0 




c . 


27.8 


29 


3 


14.3 


37.5 




d. 


22.2 


38 


.7 


42 . 9 


37.5 




e . 


27.8 


5 


3 


14.3 


25.0 


3. 


a . 


11.1 


6 


.8 


25.0 


0.0 




b. 


38.9 


19 


.2 


12.5 


9.8 




c . 


11.1 


50 


.7 


25.0 


9-8 




d. 


38.9 


6 


.8 


12.5 


0.0 




e . 


0.0 


16 


.i* 
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80.5 
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PURPOSE 



In 1982, Time magazine named the com- 
puter "Man of the Year." Since then, 
computers hav* mushroomed in class- 
rooms. More and more attention is being 
paid to the exciting possibilities of using 
the computer as a new and challenging 
educational tool for assisting instruction, 
and for promoting student achievement. 

The Microcomputer Learning Project is a 
positive step in the exploration of the 
knowledge, skills, an'i attitudes relevant 
to advances in the use of technology, and 
advances in the delivery of education to 
young Albertans. The study: 

o explores ways in which the micro- 
computer can enhance learning 
results for gifted and average stu- 
dents in grades 6 through 9 inclu- 
sive; 

o examines the effectiveness of 
using microcomputers to develop 
computer awareness and literacy; 

o defines the benefits students and 
teachers may gain from using cur- 
riculum courseware for computer 
assisted instruction (C.A.I.) in 
mathematics and language arts; 

o outlines what administrators and 



educators should consider when 
selecting and trying commercial 
courseware; 
o reports what teachers believe to be 
most helpful during in-service. 

Eighty students from schools in the 
Willow Creek Division formed the 
experimental (treatment) group. Their 
teachers were in-serviced in the use of 
computers. Forty-one students from the 
County of Lethbridge formed the 
comparison (control) group. A Non- 
Equivalent Control Group Pre-Test/Post- 
Test Design was used, and Analysis of 
Variance was undertaken to interpret th^ 
differences in standardized test results 
between the two groups. 

Teachers and principals completed a 
specially designed Class Summary Sheet 
to help identify talented students. The 
Renzulli-Hartman Scales for Rating 
Behavioral Characteristics of Superior 
Students (Parts », 2, and 3), the WISC-R 
(Wechsler Intelligence Scale for Children 
- Revised), and the Gates-MacGinitie 
Reading Test were also used to select 
gifted students for the project. 



133 



/dlbena 

EDUCATION 



RESULTS 



c Students in the experimental group 
showed more instances of creative 
thinking on all the sub-tests of the 
Test of Divergent Thinking (DIV). 

o The experimental group also scored 
higher than the comparison group 
on the reading comprehension sub- 
test of the Canadian Test of Basic 
Skills (CTBS). 

o The overall knowledge of the 
treatment group was favored when 
compared to the control group on a 
post-test Computer Literacy 
Questionnaire, However, because 
the questionnaire used was a trial 
edition, and because its validity 
was doubted, some of the results 
obtained may be questionable. 

o Gifted students in the treatment 
group attained a greater number of 



mathematics concepts according to 
the CTBS. 

o Gifted students also showed a 
greater interest in programming 
activities than did the regular stu- 
dents. Principals and teachers 
interviewed stated that gifted 
pupils were eager to take on more 
projects, and clear'/ excelled in 
this area of computer literacy. 

o The in-service designed to give 
teachers a working knowledge of 
computers appeared to be ade- 
quate; however, some teachers 
indicated on a post-inservice ques- 
tionnaire that they still felt inse- 
cure with computer programming. 
They were not provided with 
enough time to practise their 
skills. 
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IMPLICATIONS FOR SCHOOL SYSTEMS 



School districts should take steps to 
identify how computers can be used to 
make a difference in whet, how much, 
and how well students learn. 

o Further study should be undertaken 
to define more precisely the rela- 
tionship between creative thinking 
and computer uses implied by the 
results obtained from tl.j experi- 
mental students on D1V sub-tests. 

Districts planning to use computers in 
studies offered to their students must 
carefully assess the qua' v y, and peda- 
gogical soundness of learning materials. 

o School Districts may wish to con- 
sider establishing a computer-use 
committee to co-ordinate the pur- 
chasing of courseware, and the set- 
ting of basic standards throughout 
the school jurisdiction. 

o Educators must be cautious about 
expected gains in student achieve- 
ment through the use ul C.A.I, 
courseware. Both teachers and 
students commented cn the poor 
quality of language arts materials, 
and significant differences in 
results between the 2 groups of 
students were found in ^nly one 
sub-test of the C.T.B.S. 

o Districts will find two Alberta 
Education reports helpful in deter- 
mining the quality of learning 
materials to be used. The 
Clearinghouse Evaluators' Guide 
for Microcomputer-Based Course- 
ware is designed to help educators 
identify suitable learning 
resources. Computer Courseware 
Evaluation: January, 19S3 to May, 
1 985 contains valuable information 
on the basic, recommended, and 
supplementary learning resources 



reviewed by the Department. 

When selecting and trying commercial 
courseware, districts should choose 
materials to challenge all stL ents: 
gifted, average, and special education 
pupils. 

o Schools should consider holding 
workshops to acquaint their stu- 
dents with computers and t^eir 
various uses before intr ,du 
microcomputers in actual courses. 

o Schools offering computer literacy 
courses for gifted students should 
emphasize instruction ir. program- 
ming. Bright, creative, students 
are attracted to materials that 
develop essential concepts and that 
contain "abstractness" in a subject; 
they tend to be alienated from pre- 
written courseware that focuses on 
mechanics and conventions. 

o Educators should not hold unreal- 
istic expectations for regular stu- 
dents attempting to master pro- 
gramming skills in computer 
literacy courses. 

Districts must provide extensive in- 
service for teachers who will be using 
microcomputers as instructional tools in 
the classroom. 

o Computer in-service should provide 
teachers with enough time for 
"hands-on" experiences to apply 
and practise newly acquired skills. 

o Computer handbooks, which go 
beyond the materials made avail- 
able by computer manufacturers, 
should be provided for teachers to 
strengthen their knowledge of 
computer uses. 
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FURTHER INFORMATION 



The principal investigators of this study 
are: 

Dr. Alan McLeod 
Chief Superintendent 
Willow Creek S.D. //28 
Claresholm, Alberta 

Dr. Garnet Millar 
Education Consultant 
Alberta Education 
Lethbridge Regional Office 



Copies of the complete report may be 
obtained from the Regional Offices of 
Education, the libraries of Alberta 
Universities, and while copies last, 
Planning Services Branch, Alberta 
Education, 1 1 160 Jasper Avenue, 
Edmonton, Alberta, T5K OL2 

The project Liaison Officer, Mr. Peter 
Baker (^27-8217) will be pleased to pro- 
vide any further information on the pro- 
ject. 
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